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THE OFFER TO BUILD THE PANAMA CANAL BY 
CONTRACT, 

Among the subjects that will form the subject of dis- 
cussion by the board of engineers that are now en- 
gaged in deciding what type of canal shall be built at 
Panama, one of the most important is the proposal 
that was made by Mr. Lindon W. Bates, of this city, 
to build the whole Panama Canal by contract. We have 
already referred in previous issues to Mr. Bates’s plans 
for excavating the canal; and it is upon these plans 
that this engineer is prepared to put in a bid, and give 
an adequate bond to the government, for the completion 
of this stupendous work within contract time. The 
proposal is made in a three-fold form, and it includes 
plans for three different methods of constructing the 
canal; one with a 9614-foot level, another with a 62144- 
foot level, and a third with a 2614-foot level. Mr. 
Bates’s proposal differs radically from any that have yet 
been proposed, either by the French company or by any 
of the subsequent commissions and boards that have 
investigated the problem. Briefly stated, it involves 
the substitution of large, artificially-formed lakes, 
rendered navigable by dredging, in place of consider- 
able sections of the canal as originally planned. The 
two most important of these lakes would be located 
at the terminals of the canal, and would open directly 
into the ocean by means of locks. Mr. Bates claims that 
the formation of these two lakes would greatly im- 
prove the sanitary condition of the canal zone, by 
substituting large bodies of fresh water in place of the 
existing swamps. A further advantage is claimed from 
the fact that the character of the dams to be built and 
their location is conducive to more rapid work than can 
be done under most of the existing plans, while the 
speed of transit of vessels through the canal would be 
greatly increased by the more direct course that can be 
sailed through the lakes, and the general reduction of 
curvature. Mr. Bates estimates that the comparative 
cost and time for completion of the three types of canal 
would be as follows: For a canal with a 26%-foot level, 
$135,000,000 and nine years’ time; for a canal with a 
62%-foot level, $125,000,000 and eight years’ time; while 
for a 9614-foot level canal, seven years would be re- 
quired and a total expenditure of $111,500,000. These 
estimates are for the engineering and construction 
work, pure and simple, and. do not include the cost of 
government administration, sanitation, or policing. 

Judging from the great success which has attended 
the construction of our railroads, and the more costly 
of our engineering works, there can be little doubt 
that the canal could be built more expeditiously and 
more cheaply under the contract system than by any 
other; and we cannot put think that if any responsible 
contractor, having a wide range of experience in work 
of this general character, can be found, who can com- 
mand the financial backing and give to the government 
adequate bonds for the completion of the work, it would 
be best for the interests of the country to let the work 
by contract, and if possible, in a single contract. We 
have recently had proof in the city of New York of the 
excellent results that follow from placing these great 
engineering works in the hand of one single qualified 
man. We refer to the successful completion by Mr. 
McDonald of the $35,000,000 contract for the New York 
Subway, within the contract date set for completion. 
We give this opinion without any reference to the 
particular plan offered by Mr. Bates or any other en- 
gineer. The present board will decide once and for all 
what type of canal shall be built; but when their 
opinion has been delivered, the next important question 
will be as to by whom and by what system of manage- 
ment this enormous work shall be put through. We 
believe that the interests of the country and of the 
canal would be best served by letting the whole work 
by contract, in a single contract, if possible, subject to 
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the oversight and final arbitrament of the engineer- 
ing staff, and leaving the general administration, 
the sanitation, and the policing of the canal zone in the 
hands of the government, and preferably of the War 
Department. 


_——$_____—att>—¢- >< 
THE SUEZ CANAL EXPLOSION. 

Details have come to hand of the methods adopted 
when the steamship “Chatham,” which recently sank in 
the Suez Canal with a load of dynamite on board, was 
removed by blowing up the vessel. Some curiosity has 
been expressed as to the way in which the detonation 
of this large amount of high explosive was made at 
once certain and safe, and we are indebted to an Egyp- 
tian paper published on the day after the removal of 
the wreck, for an accurate description of the greatest 
explosion of dynamite on record. The steamship “Chat- 
ham,” when it took fire and was scuttled in the Suez 
Canal, had on board about 100 tons of dynamite, as well 
as a supply of detonators. The blowing up of the ship 
was accomplished by means of large mines, each con- 
taining 300 pounds of explosive and fitted with the 
proper electric fuses. One of the mines was placed by 
divers in the hold in which the cases of dynamite had 
been loaded, and the other mine was lowered into the 
hold containing the detonators. Cables were led from 
the mines to the shore, where they were connected to 
two of the telephone wires on the banks of the canal. 
The firing station was located three miles from the sunk- 
en wreck, and after the circuits had been tested by send- 
ing a small current through electric resistance fuses, 
the mines were fired. An enormous column of water and 
debris immediately arose, and ascended continuously 
for five seconds, the estimated height of the column 
being over 1,500 feet. The report of the explosion 
reached the firing point in sixteen seconds after the 
firing key had been depressed, and it was noted that 
the report was not particularly loud. The earth tremor, 
however, was felt almost instantaneously, in fact, 
while the firing key was still depressed. Although half 
a minute after the explosion the greater part of the 
debris had fallen, the air continued for over two min- 
utes to be obscured with what looked like a mist. 
Although telephone wires were torn from the posts 
opposite the explosion, the blast was not sufficient to 
throw down the posts themselves. The water of the 
canal overflowed the surrounding country for a thou- 
sand yards in every direction, and fragments of the 
ship were distributed over a circle 1,200 yards in 
diameter. The enormous downward thrust of the ex- 
plosion was shown when soundings came to be taken 
over the spot where the ship had lain. Here was found 
a huge hole, 73 feet in depth. This is the greatest 
explosion of dynamite ever recorded, the nearest ap- 
proach to it being the blowing up of Hell Gate in 1876, 
when 50 tons of high explosive was detonated, and the 
accidental explosion some years ago of 30 tons of dyna- 
mite at the port of Lisbon. 

$e 
HIGH VELOCITIES AND GUN EROSION, 

The biggest problem in the development of war ma- 
terial at the present time, is to overcome the terrific 
erosion which burns out the inner tube of our modern 
high-velocity guns. The success of Admiral Togo in 
defeating the enemy by long-range rifle fire has di- 
rected attention more than ever before to the advan- 
tage of high velocity and big guns. There are two 
ways in which the punishing range of the gun can be 
extended; one is by increasing the velocity of the 
projectile, and the other is by increasing its weight. 
The disadvantages of increasing the weight are that 
less ammunition can be carried per gun, and that the 
loading of the gun is somewhat slower and its rapidity 
of fire is reduced. On the other hand, if the muzzle 
velocity be increased, the same striking energy can be 
developed at the same range without any increase in 
the weight of the projectile, and if a powder contain- 
ing a high percentage of nitroglycerine be employed, 
there need be no serious increase in the weight of the 
charge. The United States government prefers to use 
a powder with less nitroglycerine than is present in 
the English cordite; but although it has succeeded in 
obtaining as high, and a little higher velocities at the 
proving grounds, this result is gained at the cost of 
using a powder charge that is over twice as heavy, 
the cordite charge for a 12-inch gun weighing 141 
pounds, and our nitrocellulose charge weighing for the 
same gun, 350 pounds. 

Nature, however, demands a heavy toll from those 
artillerists who seek to secure greater range by higher 
velocity; for in order to secure high velocity, the 
powder pressures within the gun must be raised to 
such a degree that the corresponding temperature 
plays the Old Harry with the inner tube, the white- 
hot gases melting it away, just as a block of ice is 
melted by a stream of boiling water. Up to a certain 
limit, pressures and temperatures may be raised and 
velocities increased without serious injury to the lin- 
ing of the gun; but above that point the inner tube 
begins to deteriorate, the rifling is burnt out, the pro- 
jectile fails to rotate on its axis, and begins to tumble 
end over end in its flight. 
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We do not hesitate to say that to-day the greatest 
problem in the development of artillery is the preven- 
tion of gun erosion. 

There are no great mechanical difficulties to be en- 
countered in getting high velocities. There are to-day 
at Sandy Hook under test by the Board of Ordnance 
of the army, two 6-inch wire-wound guns, each of 
which has shown muzzle velocities far in excess of 
anything that is used either ashore or afloat to-day. 
One of these is a design by Gen. Crozier, the. present 
head of the Bureau of Ordnance, and the other is the 
well-known Brown wire-wound gun, the distinguishing 
feature of which is its inner core of laminated steel 
plates. We have before us some of the results that 
have been obtained during the tests of the latter gun 
at Sandy Hook. These include sixty-five rounds fired 
with powder charges of from 32 to 72 pounds, with 
corresponding muzzle velocities of from 1,913 feet per 
second to 3,380 feet per second, and with powder pres- 
sures ranging from 12,274 pounds per square inch to 
43,370 pounds to the square inch. The high velocity 
of 3,123 feet per second was reached in the fourth 
round, and in the rounds from that up to the sixty-fifth 
round the velocities have ranged from 3,200 feet per 
second up to 3,380 feet per second, and most of them 
have been over 3,300 feet per second. We understand 
that structurally the gun has shown no signs of weak- 
ness whatever; and the indications are that, were it 
not for the erosion troubles, the pressures could be 
carried up to 3,500 feet per second, and the gun would 
prove to be perfectly well able to carry these velocities 
in service. Unfortunately, in both this gun and the 
Crozier gun, which has been tested simultaneously 
with it, that universal enemy of the artillerist, ero- 
sion, is getting in its destructive work. Thus we are 
once more reminded that the question of the ultimate 
practicable velocities of our guns is a question for the 
chemist, the metallurgist, and the powder expert to 
-determine. We are squarely up against the fact that 
our steel makers cannot provide an inner tube that 
will endure the terrific heat engendered by modern 
smokeless powders. Furthermore, our artillerists ad- 
mit that they do not know what is the exact explana- 
tion of erosion, whether the action is mechanical or 
chemical, or both. This is a field that will well repay 
investigation. The remedy may be found in the pro- 
jectile, or in the tube or liner, or in the powder; but 
probably a careful study of the question of proper 
obturation will give the quickest solution of the diffi- 
culty. 

—— OO 
THE ELECTRICAL VALUE OF WIND POWER. 

The electrical utilization of wind power has obtained 
considerable popularity in Europe, and for several years 
now the Danish government has been conducting a se- 
ries of experiments with windmills, to ascertain the 
relative amount of electrical power that can be gener- 
ated thereby. In this country similar experimental 
tests have been tried, and although the instances are 
not numerous and are somewhat isolated, the data fur- 
nished indicate a useful future for this form of prime 
mover. This is particularly true of the agricultural 
regions of the West, where innumerable windmills have 
been constructed in the past ten years for irrigating 
purposes. The question of harnessing these windmills 
to motors for the generation of ‘electric light, and even 
power, is likely to receive the attention of the farmers 
within the next few years. 

Probably one of the first experimental efforts made 
to utilize wind power for generating electricity was 
that of Dr. Charles F. Brush, the inventor and pioneer 
in electrical experiments, who installed a windmill plant 
at his home in Cleveland in 1889, to light his house and 
laboratory. This windmill generating station is in 
use to-day, and during its sixteen years of operation, 
has furnished an excellent example of what may be 
expected of windmill motors in that section of the 
country. The fact that the wind power and variation 
differ considerably in the several States should be taken . 
into consideration, and the value of this form of prime 
mover may prove more profitable in one section than 
another. The constant or average wind velocity for the 
year must be considered, rather than for a month or 
season. 

The simplicity of the windmill generating plant is 
one of its chief features. In Dr. Brush’s plant the dy- 
namo is connected by pulleys, so that fifty revolutions. 
are made to every one of the windmill, and the normal 
speed of the former is 500 revolutions.a minute. In 
an ordinary wind with a velocity of 8 miles an hour this 
windmill works the dynamo to its normal speed, de- 
veloping a load of 12,000 watts. Unfortunately, how- 
ever, a wind velocity of 8 miles an hour cannot be de- 
pended upon steadily in the vicinity of Cleveland, and a 
storage battery is necessary for equitable operation. 
The average wind velocity for the United States is 
given at 8 miles an hour, but in many parts of the coun- 
try a velocity of only 4 and 5 miles is ‘maintained 
throughout the summer. The dynamo of the Cleveland 
plant is arranged to be automatically put into operation 
at 330 revolutions per minute. The working circuit 
opens automatically at 70 volts and closes at 75 volts. 
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In the basement of the house twelve batteries of 34 
cells each are installed, and these are charged and dis- 
charged in parallel. With each having a capacity of 
100 ampere-hours, it is possible to light 100 16-candle- 
power incandescent lamps. The successful working of 
this plant for lighting the house and laboratory has 
demonstrated the value of a windmill generating set for 
light loads. 

The question of the general construction of the wind- 
mill itself has been the subject of considerable experi- 
ment. In this respect the Danish experts reached the 
conclusion that a curved wing would develop nearly 
twice as much power as the plane wing. This is better 
stated thus in figures: While the maximum power 
obtained from a curved wing was 108 gramme-meters 
per second per square meter of surface, the power ob- 
tained from a plane wing was only 42 gramme-meters. 
Grooved wings gave power equal to curved wings, and 
this form of windmill wing has been used ever since 
in all of the Danish tests. Four wings make the most 
convenient form of windmill in use, and a constant pro- 
portion between the length and width of the wings gives 
the highest results. Thus, to secure the most satisfac- 
tory surface area, the width of each wing should be 
from one-fourth to one-fifth the length, and the greatest 
width should be about three times as great as the nar- 
rowest part. The greatest width of the wing is placed 
in front, so that the wind is caught and carried toward 
the center, where it finds ready space for its escape. In 
such a windmill the tip of the wing should develop a 
speed 2.43 times that of the wind when working. The 
windmill plant at Wittkeil, in Schleswig, has demon- 
strated certain facts that carry out the foregoing state- 
ments. In this case the windmill has an enormous wind 
surface. The diameter of the windmill is about 40 feet, 
and an effective wing space of nearly 1,000 square feet 
is presented to the wind. The windmill develops 30 
horse-power with a normal speed of eleven revolutions 
per minute. It operates a shunt dynamo that makes 
700 revolutions per minute, and develops 160 volts and 
120 amperes. This full load is developed when the 
wind is blowing at the rate of about 8 miles per hour. 
The windmill furnishes electricity to light the town of 
Wittkeil, and small motorS and lamps are connected to 
the storage battery, which maintains a voltage of 110. 
The battery has a capacity of 66,000 watt-hours. This 
plant has proved so satisfactory that it is being en- 
larged, and as a permanent lighting station it is likely 
to prove of unusual importance in the development of 
modern electricity by windmills. 

In the adaptation of the windmill generating plant 
to commercial purposes in this country, experiments 
have taken some peculiar forms. In order to eliminate 
the storage battery, the windmill must be able to store 
up its energy in-some other way. A number of methods 
to do this have been suggested. At present the extra 
cost of constructing the storage battery makes the in- 
iiial cost of the plant more expensive than the first 
cost of an oil or steam-driven plant. After the first 
installation the cost of operation is very little, and if 
it were: not for the constant oversight required of the 
storage battery, the plant would work entirely without 
any watchman. The storage battery requires the at- 
tention more or less of an electrical expert, and the 
labor question enters into the problem of operation. By 
eliminating the storage battery, the cost of installation, 
the repair items, renewals, and the labor item would 
all be reduced. One patent tested in this country was 
to utilize a compressed-air plant in connection with the 
windmill. The dynamo is direct-connected to the air 
compressor, and the power thus stored up could then be 
utilized as needed. But in this case the extra amount 
of mechanism increases the cost of installation even 
more than the storage battery. The compressor, more- 
over, requires pretty constant watching, and the wind- 
mill generator thus approaches no nearer the self-regu- 
lating and operating machine than before. 

Another method has been employed, which appears 
to contain some possibilities for the Western farmers, 
where windmills are already in use for pumping water 
for irrigating purposes. By means of storage tanks, 
the windmill pumps the water to a great height, and 
then the pressure developed by the falling water is 
utilized for driving a water turbine or wheel. In this 
case the dynamo is driven very much like any hydrau- 
lic generating plant, and ordinary motors and generat- 
ing sets could be adapted to the work. The turbo-gen- 
erating method of utilizing the windmill for electrical 
development would require nearly as much expense for 
initiai installation as any of the other methods, but 
once in working order it would prove purely automatic 
and self-regulating. The great size of the tank re- 
quired to develop sufficient horse-power to operate the 
generators is one of the drawbacks to this system. The 
loss of efficiency would be quite considerable, and the 
ordinary windmill now in use for electrical generation 
would have to be increased in size or supplemented by 
several others. Such a storage tank would, moreover, 
have to be large enough to hold sufficient water to 
run the turbo-generators for at least eight or ten hours 
consecutively. Even then the plant might be put out 
ef work for ten hours or more through the failure of 
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the wind. All would depend upon the average velocity 
of the wind in the region where the plant was in- 
stalled. The storage of water by means of windmills 
in reservoirs on the hillsides has been suggested, thus 
furnishing an artificial supply of water for hydraulic 
purposes. In this case a sufficient number of windmills 
might be installed to pump the water in a huge reser- 
voir that would never be exhausted. The results of such 
an experiment would certainly prove of interest to en- 
gineers, but it is somewhat doubtful if the returns 
would pay for the heavy outlay of funds for the wind- 
mills and the storage reservoir. Yet despite these many 
serious drawbacks to windmill electrical engineering, 
it is quite apparent that in the course of time the power 
of the wind will be used more and more for developing 
electricity, and with new mechanical methods better re- 
sults are bound to follow. 
ANOTHER NORTH POLE BALLOON EXPEDITION, 

According to a notice in the Vossische.Zeitung, Mar- 
cillac contemplates taking a trip to the North Pole by 
balloon, similar to that of the unfortunate Andrée. As 
a safeguard against such accidents as befell the latter, 
Marcillac intends to carry with him a wireless tele- 
graph apparatus by means of which the balloon will 
be kept in permanent connection with the starting 
station. 

As regards the technical particulars of the Marcillac 
scheme, it may be said that the balloon is to be pro- 
vided with an electromotor capable of evolving driv- 
ing power during 200 hours, which would be intended 
either to drive the balloon in the case of weak winds, 
or to impart to it a course different from the direction 
of the wind. The balloon is to receive from 5,000 to 
5,500 cubic meters of gas, supplied by a novel appar: 
atus in the car. Several instruments have been con- 
structed by Marcillac especially, for this expedition— 
for instance, an amenoscope for investigating the air 
currents; a velometer for measuring the speed of the 
balloon; a horn intended to give acoustical signals; 
and finally, what he calls a “thermogen,” viz., a spe- 
cial device for counteracting the influence of the polar 
cold on the gas of the balloon. 

Spitzbergen is to be chosen as starting-point, as in 
the case of the Andrée expedition. The cost of this 
trip is estimated at 90,000 francs, while that of the 
Andrée expedition was about double the above amount. 


I I 
THE PREVENTION OF “COLDS.” 

Now that the season for ‘colds,’ coughs and neural- 
gic pains is with us, the careful man is on the look- 
cut for such preventive measures as will guard him 
against the “eager and nipping air” that may prepare 
the way for a winter’s sickness. It is the proper adapt- 
ation to his environment that must settle the question 
of his immunity against the ever threatening weather 
ailments. 

With the ehangeable climate of our northern lati- 
tudes the task is often a difficult one. Thus a sudden 
drop in temperature is often followed by a veritable 
epidemic of catarrhal troubles. 

The ordinary phenomenon of a “cold” is explained 
by a rapid cooling of the surface whereby the super- 
ficial circulation is temporarily arrested and internal 
congestions are produced. The primary effect is gener- 
ally upon the mucous membranes of the nose, throat, 
and upper air passages. In consequence of this revul- 
sion chilliness, lassitude, headache, sneezing and cough 
follow in turn, and the patient becomes generally mis- 
erable. Then, when it is too late; he doubts his resist- 
ing powers against draughts, cold rooms, undue ex- 
posure and the like, and is ready to resign himself to 
the coddling process for the remainder of the winter. 
Strange as it may appear, it is this misguided careful- 
ness that explains most of the chronic catarrhs of the 
season. ° i 

First on the list of such causative agencies are our 
overheated and _ ill-ventilated apartments. Eminent 
medical eauthorities maintain that the sudden change 
from an overwarmed room to the cold air outside has 
more*to do with the production of “colds” than all 
other supposed agencies combined. The air passages, 
after having been dried, and, so to speak, baked in our 
living rooms, are not only peculiarly sensitive to cold, 
but are in a condition least liable to resist the influ- 
ences of the change. 

The same principle might apply to overheating the 


body by too much clothing and enfeebling the skin by . 


confined perspiration. The exact contrary condition 
results from inurement to low temperature and the 
creation of a habit of natural resistance. The man who 
is accustomed to bare his throat to the blast never 
suffers from tonsilitis, and the one who is used to the 
. orning plunge never knows a shiver, even in 
eather. The real moral is to face the cold with 
ld.front, to conquer rather than to shrink from it 
and be overcome in the end. The hardened man makes 
his skin an ever-ready adjuster to all variations of 
temperature. The feebler one can approach such a 
state of protection and may in the end equal it. 

A like principle applies to exercise. With ordinary 
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garments the well individual never suffers from cold 
while in motion, but the one who sits or lies in a cold 
room or in a draught from open door or window is 
sure to become a victim of his indiscretion. 

These are simple enough rules in themselves, but 
few think of applying them to individual needs until 
reminded of their lost opportunities. 

The worst of all is that a “cold” taken in early win- 
ter is apt to linger and thus prepare the system for 
even more distressing ailments. The very lack of vital 
resistance that invites the first attack of catarrh is apt 
to intensify the predisposition to subsequent colds. 
This in a great measure explains the prevalence of 
pneumonia during the inclement season. ‘The microbe 
never attacks a healthy membrane, but lies in wait 
for the local debilitation which furnishes the soil for 
the seed. 

No more forcible argument could be used in favor of 
preventive measures eagainst the slightest respiratory 
trouble that may show itself at. this time. Nothing 
lowers the vital resistance against all winter diseases 
more than the initiative and apparently insignificant 
“cold.’”—N. Y. Herald. 

— 4-9 
SCIENCE NOTES, 

An important item in the extension of the work of 
the Bureau of Chemistry has been the establishment of 
inspection for imported food products... As a result 
food products imported to this country have been great- 
ly improved. In former years the United States was 
regarded as the dumping ground for the refuse teas of 
the commerce of the world. Many years ago, in order 
to overcome this evil, a system of inspection of im- 
ported teas was established and has since been main- 
tained. Under the beneficent working of this system 
Americans are now certain of being able to purchase 
pure and wholesome tea, since it is almost impossible 
for spurious and adulterated teas to find their way into 
this country. Congress has now extended this system 
of inspection, to all foods, beverages, and condiments 
imported into the United States. There is every reason 
to believe that when this ‘system is thoroughly estab- 
lished an improved condition comparable to that which 
has taken place in teas may be anticipated. 


The bactericidal effect of wall-paints has been studied 
ately by Dr. Beaufils (see Revue Générale des Sciences) 
according to the following method: A layer of paint 
having been spread out on wooden boards or glass 
plates, a culture of microbes was placed on this layer 
after being dried, and the plate thus prepared was kept 
in the laboratory protected against dust. At regular 
intervals some microbe colonies were removed and 
spread out on an appropriate medium or used in inocu- 
lating animals. An unpainted check-plate served to 
ascertain the action exerted by the paint on the vital- 
ity and virulence of the microbes, this action being 
shown generally to be distinctly bactericidal while 
varying according to the nature of the painting. The 
colors of enameled porcelain are for instance found to 
be much more active.than oil colors, especially in 
regard to the bacillus of tuberculosis. The fact that 
these paints exert a constraining action on the latter 
bacillus would seem to be the most important practical 
result of these researches. 


When chloride of silver is exposed to sunlight it as- 
sumes’a violet tint and gives off chlorine. A chemical 
change thus occurs, and the change of color must be at- 
tributed to the formation of a new compound. But 
there seems to be a great difference of opinion as to 
the nature of this effect. D. Tommasi, in taking up 
the question, considers that the chloride of silver, under 
the influence of the rays, undergoes a partial decom- 
position which is proportional to the surface, the ex- 
posure, and strength of the light. A very small quantity 
of silver chloride is transformed into Ag.Cl or Ag,Cl, 
(this chloride has been directly obtained by Von Bibra) 
which is finally decomposed into silver and chlorine by 
a long exposure to the sun, so that the violet chloride 
of silver contains variable quantities of Ag Cl and the 
two chlorides mentioned above, and also metallic silver. 
As there are some differences of opinion as to many of 
the properties of silver chloride, M.. Tommasi under- 
took the study of these properties, and gives the fol- 
lowing results. The white chloride of silver when ex- 
posed to the sun in a glass-stoppered flask containing 
water saturated with chlorine, in a short time acquires 
a slight violet tint which does not become any darker 
on a long exposure. Here a state of equilibrium is 
formed between the action of the light upon the white 
chloride and the action of the chlorine upon the violet 
chloride, which has the effect of preventing the light 
from blackening the white chloride, and the chlorine 
to bleach the violet chloride. Again, dried white chlor- 
ide in a sealed glass tube becomes violet when exposed 
to the sun and becomes white again when the tube is 
placed in the dark. When the dry violet salt is shaken 
with chlorine water in the dark, it whitens in a short 
time. He also finds that when the violet chloride is 
boiled with nitric acid, it is not bleached. Bromide of 
silver acts in an analogous manner, but the iodide is 
not affected by exposure to the sun, 
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THE VISITING BRITISH FLEET. 

The presence of a British squadron of six armored 
cruisers in American waters under the command of 
Prince Louis of Battenberg has been marked by a 
round of festivities and social functions, that were in- 
tended as a national response to the special courtesies 
extended to the United States warships whenever they 
are in English ports. Unquestionably, the most strik- 
ing feature of the visit was the imposing spectacle pre- 
sented by the presence of this squadron and of the 
second and fourth divisions of the United States North 
Atlantic fleet in the North River, where the vessels 
were anchored in a long line, which stretched from 
opposite Grant’s Tomb to opposite Fifty-second Street, 
a distance of over two and a half miles. In the line as 


Scientific American 


“Cornwall,” “Essex,” “Bedford,” and “Cumberland.” 

The ships of the visiting squadron possess particular 
interest, because of the fact that they represent some 
of the very latest ships that have been put into com- 
mission in the British navy, and for the reason that 
the flagship invites comparison with our armored cruis- 
ers of the “Pennsylvania,” class, which were anchored 
a mile or so further upstream. The “Drake” is one of 
four armored cruisers built in 1901, the others being 
the “King Alfred,” ‘“Leviathan,’ and the ‘Good -Hope.” 
All four of the vessels showed excellent speed on their 
trials, exceeding 23 knots an hour, while the “Drake” 
itself, after being fitted with new propellers, made for 
several hours a speed of 24.1 knots an hour, which con- 
stitutes her the fastest armored warship afloat to-day. 
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vania”; but we prefer the method of protection adopted 
for the “Pennsylvania,” inasmuch as the guns on the 
gun deck are mounted within a continuous wall of 
armor, whereas on the “Drake” these guns are pro- 
tected by isolated casemates. 

It is interesting, just here, to compare the armored 
cruiser classes of later design now under construction 
for the respective navies. The United States has four 
vessels of the “Washington” class, which, with practi- 
cally the same protection as the “Pennsylvania” class, 
are armed with four 10-inch and sixteen 6-inch guns, 
the displacement of the ships being 14,500 tons, and 
the speed 22 knots. These ships may be compared with 
the British “Warrior” class, of 13,500 tons and 22 
knots estimated speed, which are to carry six 9.2-inch 


Displacement, 9,800 tons. Horse Power, 22,680. Speed, 23.6knots. Maximum Coal Supply,1,600tons Armor: Belt, 4 inches; gun positions, 5 inches. Armament: Fourteen 6-inch; ten 


38-inch; eleven smaller guns, Torpedo Tubes, 2 submerged. 


Complement, 678. 


Armored Cruiser “ Berwick.” Also “Cornwall,” “ Essex,” “Bedford,” and “Cumberland.” 


Displacement, 14,100 tons. Horse Power, 31,450. Speed, 24.1 knots. Waximum Coal Supply, 2.500 tons. Armor: Belt, 6 inches; gun positions, 6inches. Armament: Two9.2-inch; sixteen 


6-inch rapid-fire ; twelve 3-inch rapid fire. Torpedo Tubes, 2. Complement, 900. 
Armored Cruiser “Drake,” Flagship of the Visiting British Squadron. 


thus formed were eighteen battleships and armored 
cruisers, practically all of them of modern construction, 
and most of them embodying the latest ideas of arma- 
ment and armor protection that prevailed at the open- 
ing of the late Russo-Japanese war. At the head of the 
American line, opposite Grant’s Tomb, were four of the 
six handsome vessels our latest armored cruiser 
class, the “Maryland,” “Colorado,” ‘Pennsylvania,” 
and “West Virginia.” Then followed eight battleships: 
“Massachusetts,” “Iowa,” “Illinois,” “Alabama,” “Ken- 


tucky,” ‘“Kearsarge,” “Missouri,” and “Maine,” the 
“Maine” being the flagship of Admiral Robley D. 
Evans. Immediately , astern of the “Maine” was 


H. M. 8. “Drake,” the flagship of Prince Louis of Bat- 
tenberg, and astern of her were five identical armored 
cruisers of the “County”’ class, namely, the “Berwick,” 


VISIT OF THE BRITISH SECOND ATLANTIC SQUADRON. 


Her dimensions are length 500 feet, 71 feet beam, and 
26 feet draft; and as these dimensions are so nearly 
these of the four United States armored cruisers an- 
chored in the same line, a comparison is of consider- 
able interest. The “Pennsylvania” is 502 feet long by 
70 feet broad, with a draft of 26% feet. The “Drake” 
displaces 14,100 tons, as against 13,400 tons for, the 
“Pennsylvania.” The armor protection of the “*’ 
is superior, as she carries 2,700 tons again 

tons for the “Pennsylvania.” The “Penns, 
showed 22.4 knots for 27,750 horse-power re 
24.1 knots for 31,450 horse-power developed on the 
“Drake.” In a comparison of armament the ad- 
vantage lies somewhat with the “Drake” with two 
9.2-inch guns and sixteen 6-inch guns against four 
8-inch guns and fourteen 6-inch guns on the “Pennsyl- 


guns and four 7.5-inch guns. It is noticeable that the 
contract horse-power has been reduced from 30,000 in 
the “Drake” class to 23,500 in the “Warrior” class, the 
speed and the horse-power being about the same as that 
called for-in our own “Washington” and “Tennessee.” 

The five cruisers moored astern of the “Drake” be- 
long to a class’ of ten ships known as the “County” 
class. The whole ten have been completed, and have 
had their. trials and are now in commission. The ves- 
sels with which they are most nearly comparable in 
our own navy are the semi-armored cruisers ‘“Charles- 
ton,” “Milwaukee,” and “St. Louis,” and the reader 
can ‘compare these vessels for himself by means of the 
accompanying table. Taking the “Berwick” for her 
class, her dimensions are length 440 feet, beam 66 feet. 

(Continued on page 399.) 
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THE LONG ISLAND RAILROAD ELECTRIFIED. 


BY A. FREDERICK COLLINS. 
The gigantic undertaking of converting the Long 
Island Railroad from a system using steam to an elec- 


Two Portable Sub-Stations and Shelter 
House for Same. 


trically-operated one marks the beginning 
of a new era in transportation in this coun- 
try, for it is the first time in the history 
of railways and electricity that the feat has 
been accomplished. Quite true it is that 
the New York Central will exceed it in mag- 
nitude, but it will be at least two years before 
the work now going on will be completed, 
while. the steam locomotive has already 
given way to the electric motor car on a 
large section of the first-named railroad, the 
inauguration having just taken place. 

At the present time there is in operation 
a total mileage, when reduced to a single- 
track basis, of 97.5, and this is divided among 
the routes between Flatbush Avenue, Brook- 
lyn, and the Belmont race track; between 
Ozone Park and Rockaway Park, and _ be- 
tween Jamaica and Springfield Junction. During the 
next few months other portions of the road, or spe- 
cifically, from Hammel to Springfield Junction, will 
be similarly electrified, while the line from Long Island 


Long Island City Power Station and Huge Gantry Crane 


for Loading Coal from Barges. 


Steel.and. Concrete House for Housing Two Portable Sub-Stations. 
ELECTRIFYING OF THE LONG ISLAND RAILROAD, 
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City to Port Washington, and a short feeder from 
Whitestone Landing to Whitestone Junction, will be 
ready within a year and a half. 

The progress and extensions of the electrification of 


Steel Poles. 


the Long Island Railroad may be seen by referring to 
the map shown on page 398, and its inspection will serve 
to indicate in a measure the complicated nature of the 
traffic involved; thus there are two important termin- 
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ais in the Borough of Brooklyn, and the roads leading 
from these form a network of lines over which there 
is conducted a heavy through as well as a suburban 
service. The Flatbush terminal connects directly with 
the Brooklyn Rapid Transit elevated lines, 
and these in turn lead to the Brooklyn 
Bridge and the Broadway Ferry. When the 
subway and tunnels are completed by the In- 
terborough Rapid Transit Company, under 
the East River from the Battery in the Bor- 
ough of Manhattan to Flatbush and Atlantic 
Avenues, Brooklyn, the new electric road 
will also connect with them, so that passen- 
gers arriving at the Flatbush Avenue ter- 
minal from points on Long Island will be 


\ 7 FE 
RIAL AS Vai 4» 


Wan 


favored with a short and quick route to the heart ofi 
Manhattan’s financial district. 

The extent of the service may be in a measure 
judged, when it is stated that on the Atlantic 


View of Engine Room Floor, Showing 7,500-Horse-Power Steam Turbines Direct Connected 


to 5,500-Kilowatt Generators. 


One of the New All-Steel Motor Cars. 
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Avenue line trains are not only run from the su- 
burban towns on either shore of Long Island, but 
a large local business is also done in carrying passen- 
gers from Flatbush Avenue to Jamaica, besides a 
heavy excursion traffic to Rockaway Beach and to the 
racc courses at Aqueduct, Metropolitan, and Belmont 
tracks. When the Pennsylvania Railroad Company 
completes its elaborate plans, another extension of the 
electric service will probably be found necessary; but 
with the Long Island’s great project finished, it will 
be an easy matter, compared with the present change 
from steam to electricity, to equip as much of the re- 
maining. road as may seem desirable. 

The current for operating the trains of the entire 
system is generated at the new power house on the 
water side at Long Island City, consequently it is lo- 
cated at a point on what may be termed the circum- 
ference of the network of lines which it is to feed; 
however, it is intended that power shall be furnished 
from the central station for operating the trains under 
the East and North Rivers when the Pennsylvania 
terminal and tunneis are done, and this will bring the 
power house a little nearer the geographical center 
of the entire combination of lines as contemplated in 
the present scheme of these two great railways, while 
from the standpoint of the distribution of its energy, 
it will approximate very closely its center. 

The chief feature of the power house installation is 
a double tier of thirty-two boilers, each of which de- 
velops 520 horse-power, while space is reserved for six- 
teen more of the same size. Immediately over the 
boiler room are the coal bunkers, and these have a 
capacity of 7,000 tons; coal is brought up alongside the 
building on barges, when it is conveyed 110 feet to the 
top by a large gantry crane carrying an automatic 
scoop bucket holding 3,000 pounds. The coal is then 
automatically broken, cleansed, and weighed, when it 
is ready for the boilers, to which it is 
conveyed and fed by automatic stokers. 
In the engine room there are three West- 
inghouse-Parsons steam turbines, having 
a capacity of 5,500 kilowatts, while am- 
ple room is provided for increasing the 
number of units when the entire system 
is electrified. The turbines are direct 
connected to three-phase alternating-cur- 
rent generators, and these deliver the 
electrical energy to the transmission 
lines at 11,000 velts. From the high- 
tension lines the current is distributed 
to the sub-stations, of which there are 
five located at convenient places. The 
transmission cables are carried through- 
out the system in three different ways. 
They are either carried underground in 
conduits, or they are suspended on steel 
poles, while on other routes the distri- 
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not by any possible chance come in contact with it. 
The third rail is laid 27 inches from the gage line of 
ihe track to its center line, the top of the rail project- 
ing 3.5 inches above the top of the track, this arrange- 
ment being standard with the roads previously men- 
tioned. At given intervals sleepers extend beyond the 
track, and the rail is sustained in its position by 
vitrified clay insulators. 

The rail is covered its entire length,.except where it 
passes over grade crossings and in front of stations, 
by a wooden plank that is supported about 4 inches 
above it by wooden uprights that are placed outside the 
rail. At the crossings, but well within the line of 
protecting fences which inclose the entire right of 
way, the third rail terminates in a broad sloping shoe, 
the electrical connection being kept: intact by a heavy 
insulated wire carried under the street or road, as the 
case may be, in a conduit, making connection with the 
third rail on either side. 

At the present writing the rolling equipment con- 
sists of 150 motor cars, built entirely of steel, and 
these are operated in trains of five cars each. It is the 
intention of the officials, however, to make up the trains 
of motor and trail or ordinary cars, that is, a five-car 
train will have three motor cars and two trail cars, 
while an eight-car train will consist of five motor cars 
and three trail cars. All the cars are provided with 
the pneumatic multiple unit system of control, and each 
car is fitted with two motors of 200 horse-power each, 
both the latter being placed on one of the trucks, while 
the other and opposite truck is motorless. The steel 
motor cars were designed by Mr. George Gibbs, chief 
engineer of Electric Traction for the Pennsylvania, 
New York and Long Island railroads. 

Since the cars were designed to be interchangeable 
with those of Manhattan subway and other New York 
and Brooklyn roads, and were yet required to run on 
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bution is by the third rail. 

Starting at the power house, the high- ww wen 8040 70 BE CHANCED TO 
voltage lines are faid in conduits, and ECT ee TER 
by this means are taken underground Brea ROADS 
through Long Island City until the yards 
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Motor Cars in Hungary. 

So far, the trade in motor cars has not acquired any 
great degree of development in Hungary, although 
within quite recent dates a marked upward movement 
has been noted. Hungarian industry is still too imma- 
ture to enable it to supply the public with cars that 
would in any way be capable of competing with for- 
eign builds. Recently a cart and wagon factory at 
Gyor opened an automobile section, and is reported to 
have made an arrangement with a large French firm 
for the supply of all the necessary parts. In addition 
to this, Mr. Rokk Gstvan, an important Hungarian 
industrial, has recently secured an order for the sup- 
ply of light cars to the Hungarian postal authorities. 
Be this as it may, many years will still have to elapse 
ere the means (tools, plant, etc.) at the disposal of 
national industry will be such as to admit of the in- 
auguration of a “motor car industry” worthy of the 
name. 

Hitherto, French cars have been most used by the 
Hungarian public; this is due to the fact that the lead- 
ing firms (Peugeot, Delaunay-Belleville, Dietrich, Pan- 
Lard-Levassor, Darracq, Bayard-Clément, and Dion- 
Bouton) are all well represented at Budapest. 

England, Austria, Germany, Italy, and America, are 
also making great endeavors to create a market in 
Hungary for their cars. An Italian (Turin) firm has 
lately succeeded in placing some of its builds, while 
Germany is doing fairly well with Mercedes cars, due 
to the push and energy of the firm’s representative at 
Budapest, viz., Mr. Arnold Spitz, who has also a branch 
at Vienna. Smart advertising in trade papers has had 
much to do with the popularity of the German Merce- 
des cars. 

A motor exhibition was held at Budapest last month, 
and exhibits were made by the following firms: French, 
Dion-Bouton; German, Appel-Darracq; and American, 
Oldsmobile. Altogether eighty-eight 
cars were shown, and thirty-seven of 
these were sold. In spite of the bad 
weather which prevailed the total of 
paying visitors amounted to 40,000 per- 
sons, and there were many others who 
ie had press, advertising, and other free 
‘ tickets; from this it will be seen that 
ic the Hungarian public is taking much 
‘ interest in up-to-date means of locomo- 
‘ tion. The bad state of the roads is one 
i great drawback to motoring in Hun- 
; gary, but that can easily be overcome. 
' All those who are wise will keep their 
eyes on this market; judicious adver- 
tising in papers devoted to cars that 
find their way to Hungary, would bring 
the enterprising speculator just as good 
results as have been secured by Mr. 
Spitz and other smart men who don’t 
mind spending a few dollars. 
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Neuchatel Steam Turbine Plant, 

Neuchatel is an example of a large 
town having a combined steam and hy- 
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of the railroad are reached, when they 

are permitted to emerge, and from this 

point on, north to south, that is to Wood- 

haven Junction and thence beyond to Beach Channel, 
they are strung overlead on latticed “steel poles, as 
shown in the illustrations. At Woodhaven Junction 
there is located a sub-station, and from this point 
the transmission lines radiate .to the east and west, 
running in the first instance to Flatbush Avenue ter- 
minal, and in the iast to Dunton; in this case the 
cables are laid in conduits, as are those from Beach 
Channel to Hammel. The high-tension lines from 
Dunton to Belmont race track and from Rockaway 
Junction to Springfield Junction are suspended on steel 
poles, the latter wherever utilized being mounted on 
concrete foundations. . 

At the different sub-stations the high-voltage alter- 
nating current is converted into a direct current of 
600 volts by static transformers and rotary converters. 
It will not be necessary to enter into the details of the 
sub-station equipments; suffice it to say that they repre- 
sent the most advanced construction. 

A novel feature of much importance is the introduc- 
tion of portalLle sub-stations; each of thése comprises 
a steel car of the usual design fitted with three static 
or alternating-current transformers and a 1,000-kilo- 
watt rotary converter. These movable units have sev- 
eral uses, the principal ones being.to augment the ca- 
pacity of the stationary sub-stations, and to maintain 
the potential at any point where the traffic might be- 
come spasmodically heavy, as it often does at the dif- 
ferent race tracks. 

The railway equipment is of standard third-rail con- 
struction, the rolling stock being similar to and capable 
of being interchanged with those of existing elevated 
and subway lines, as well as the Pennsylvania surface 
and tunnel lines now under construction. Since the 
Long Island Railway is a third-rail system, and at the 
same time a surface road, it is obvious that the feeder 
rail must be well protected, so that pedestrians can 
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the surface over the Long Island route, it was neces- 
sary to provide a special combination platform that 
would be flush with the floor of the car as in the sub- 
way, and to enter or alight at rail level, as over the 
route for which they are primarily intended. Each 
of the motor cars weighs 83,000 pounds, and can easily 
maintain a speed of 55 miles per hour if required, or 
at the rate of 25 miles per hour they can keep a sched- 
ule which includes stops of 1.6 miles apart. 

Provision has been made by which the current is 
cut off and the air brakes applied the instant the mo- 
torman’s hand is removed from the controller, and 
this device is an important safety factor, for should 
iliness or death overtake him while in charge of a 
train, it would simply stop. To keep the heart of the 
railroad, that is, the power house, in constant touch 
with all its various ramifications, an elaborate system 
of telephony has been installed; the telephones are 
similar in design to those employed by the police of 
New York, and boxes are located at intervals of 2,000 
feet along the line. Besides these precautions against 
accident, a comprehensive installation of the most effi- 
cient type of block signals has been put in. To facili- 
tate the work of inspecting the railway and its various 
subsidiary appliances, two gasoline track automobiles 
are used; these are capable of carrying four men, to- 
gether with all necessary tools and supplies. They are 
powerful enough to make 30 miles per hour, and light 
enough to be lifted from the track by two men. 

Oo oor 

To meet the effects of sea-water on cast-iron piles, 
and for other reasons, it is a common and good prac- 
tice to make the lower lengths of greater thickness— 
say, 34 inch more—than,that sufficient for the upper. 
Occasionally, also, the bottom lengths are filled with 
concrete, which no doubt adds to the length of time 
during which they may be relied upon. 


draulic plant for delivering current. 
The hydraulic station at Pré aux Clées 
became overcharged, and as no more 
power could be had from the river, it was decided to 
erect a steam plant in the city, on the border of the 
lake. After considering the question of gas engines, it 
was finally decided to employ steam turbines. The 
boilers are of the water-tube pattern, coming from the 
Guillaume Works at Neustadt, and provided with 
superheaters. The boilers have 250 square yards heat- 
ing surface and the superheaters 70 square yards, the 
latter being placed under the steam dome. A system of 
gates allows the flame to pass through the superheat- 
ers, or simply through the tubes. Brown-Boveri steam 
turbines of the well-known Swiss make are used here. 
The first one which has been installed has some 300 
horse-power and makes about 3,000 revolutions per 
minute. The speed can be varied ten per cent on each 
side. The dynamo is mounted upon the same base 
and is direct-coupled to the turbine. It is of very 
compact shape, carrying two field coils. The con- 
denser pump is worked by an independent electric 
motor. The steam turbine can be started and set run- 
ning inside of ten minutes. As to the steam consump- 
tion, it is estimated at twenty-five pounds of steam, 
dry and saturated at eleven atmospheres per kilowatt 
at full load. The Neuchatel station also contains the 
dynamos which receive the current from the hydraulic 
plant at 3,800 volts and transform it t) low tension 
current for the tramway lines. 


+--+ 


Blowing wells, sometimes known as breathing wells, 
are now being investigated by the United States Geolog- 
ical Survey. The best-known examples of this type of 
well are found throughout Nebraska. The force of the 
air current in one of the Louisiana wells is sufficient to 
keep a man’s hat suspended above’it. The cause of such 
phenomena is mainly due to changes in atmospheric 
pressure, 
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THE VISITING BRITISH FLEET, 
(Continued from page 3896.) 


COMPARISON OF ARMORED CRUISERS. 


Pennsyl- 
Drake. vane: Berwick. | Charleston. 
500 ft. 502 ft. 440 ft. 423 ft 
TL ft. To ft. 66 ft. 65% ft. 
26 ft. 2644 ft. 246 ft. 2344 ft. 
14,100 tons | 18,400 tons 9800 tons 9700 tons 
31,450 27,750 22,680 21,000 
241 knots | 22.4 knots 23.6 knots | 21.5 knots 
2500 tons 2000 vons 1600 tons 1500 tons 
6to3ins. | 6 to 3 ins. 4to2ins. |4-in. partial 
oun . 6tod5ins. | 64 to dirs. |; 5to4 ins. 4 ins, 
Total weight i 
of armor.. 2700 tons 2219 tons 1800 tons 854 tons 
2 9.2-in. 8 8-in. 14 6-in. 14 6-in, 
Guns....... 16 6-in. 4 6-in. 10 3-in. 18 3-in. 
15 small 46 small 8small 34 small 
Torpedo tu’s 2 submerged |2 submerged||2 submerged 
Complement 900 882 678 564 


and draft 241%4 feet, the displacement being 9,800 tons. 
She carries a belt which extends from the bow to the 
wake of the after barbette, and ranges in thickness 
from 2 inches to 4 inches. Her armored deck is 2 
inches thick, and she has 4 inches of side plating on 
the lower deck amidships, which decreases to 2 inches 
at the bow. The armament of fourteen 6-inch.guns is 
carried in two two-gun turrets, one forward and one 
aft, and in ten armored casemates. These vessels have 
all easily maintained 23 knots an hour on trial, and 
they carry a good coal supply. As compared with our 
own “Charleston,” they are better protected, carrying 
about 1,800 tons of armor as against 850 tons, and they 
have a higher speed by about a knot and a half. The 
armament in both cases is about the same, but in each 
case it is not as powerful as it should have been, the 
Japanese armored cruisers like the “Asama,”’ of the 
same displacement, carrying four 8-inch guns and four- 
teen 6-inch, being greatly superior in gun power. The 
British have remedied this weakness in the six later 
ships of the “Devonshire” class, by mounting an arma- 
ment of four 7.5-inch guns and six 6-inch guns, be- 
sides increasing the protection at the water line from 
four to six inches. 
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Analysis of Fertilizers. 


The methods recommended by the International 
Commission are similar to those in use for the deter- 
mination of phosphoric acid and potash. According 
to the Zeitschrift fiir Angewandte Chemie, the commis- 
sion proposes for nitrogen the Kjedahl-Jodlbacier or 
Schloesing-Grandear methods as to nitrates; the dis- 
tillation with magnesia for ammonia, and the Jodl- 
bacier process for total nitrogen in presence of ni- 
trates, and for organic nitrogen in the absence of 
nitrates. In the latter case the operation may be 
also conducted by combustion with soda lime. Fodder 
is to be cut up, broken, sifted, and the following de- 
terminations made: Water: Desiccation at 100 deg. 
C. during three hours for 5 grammes. Crude protein: 
The percentage in nitrogen is to be multiplied by 6.25, 
the Kjedahl method. Assimilable nitrogenized prin- 
ciples: The method of Kuhn is to be applied; the 
gastric juice may be replaced with commercial pep- 
sin. Fats: Exhaustion of 3 grammes of dried matter 
at 95 deg. C. in the stove by means of ether, and weight 
of the residue after evaporation of the solvent. When 
the operation is on the seed-cakes of siccative oils, the 
desiccation is to take place in a current of hydrogen 
or of lighting gas. In case molasses is present, it is 
necessary to first exhaust the water, then dry, and 
finally estimate the fat. Extractive nitrogenized prin- 
ciples: These are to be estimated by difference. Lig- 
neous principles: Three grammes of substance free 
from grease are to be boiled successively with 200 cubic 
centimeters of sulphuric acid (1.25 per cent) and 200 
cubic centimeters soda lye (1.25 per cent). Each bgil- 
ing, continued for half an hour, is to be followed by 
washing with boiling water. Ash: Five grammes of 
matter are to be incinerated, the ash analyzed, with a 
determination of the silica, if the percentage appears 
abnormal. a8 a 
_ r+ 

The Current Supplement, 

The current SUPPLEMENT, No. 1559, opens with. an 
article on the peat industry of the United States by 
A. Frederick Collins. Charles H. Stevenson writes on 
otter furs. A most thorough discussion of modern tur- 
bine pumps is presented. The paper on the perception 
of the force of gravity by plants is concluded. J. H. 
Morrison presents another installment of his historical 
review of the iron and steel hull steam vessels of the 
United States, selecting as his subject steel shipbuild- 
ing. One of the most.notable papers read before the 
South African meeting of.the British Association for 
the Advancement of Science was a paper by Prof. W. E. 
Ayrton on the distribution, of power. This is ab- 
stracted in the current SupPLEMENT. A. Rigaut pre- 
sents a lucid explanation of Catalysis. The stature of 
man at various epochs is considered by A. Dastre in a 
thoughtful article. 
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Correspondence. 


A Letter from the Inventor of the Hargrave 
Kite. 
To the Editor of the Scienriric AMERICAN: 

The untiring efforts of Prof. Langley and his staff 
in their work on the flying machine cannot be over- 
estimated. No doubt every scrap of experience is safe 
in the archives of the Smithsonian Institution. 

The difficulties encountered are in no way exagger- 
ated, and must steel the hearts of those who can fore- 
see the results that shall certainly ensue. 

Plank the dollars, and wire in again while the men 
are around who helped to amass our present stock of 
knowledge. ; 

Do not worry and be jealous about what particular 
spot on the globe the first machine jumps off. Japan 
or the Argentine is just as likely as Washington, 
D. C. LAW. HARGRAVE. 

Woollahra Point, Sydney, N. S. W., September 29, 
1905. 
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A Teacher of Physies on *‘ Teaching Physics.” 
To the Editor of the ScIENTIFIC AMERICAN: 

In reply to Mr. Perkins’s article on teaching physics, 


printed in your issue of October 21, I should like to, 


speak on behalf of the pupils and the teachers. 

Mr. Perkins says that he “set an examination in 
physics based upon a well-known college textbook, 
with questions of a fundamental character, and no 
more difficult than those asked of freshmen who have 
completed the first year’s college course,’ and that 
the results were most discouraging. I infer from the 
article that these questions were for pupils who had 
taken physics in our ordinary secondary schools. If 
so, why should the questions be based upon a college 
textbook: when such pupils have studied only high- 
school textbooks? And why should they be such as 
are asked of freshmen, when the average high-school 
pupil is two years younger? A number of the sub- 
jects mentioned, such as angular velocity, susceptibil- 
ity, and diffraction gratings, are ordinarily not taught 
at all to high-school pupils, and are not even men- 
tioned in many of the textbooks used; while, for gocd 
reasons, many of the other subjects are merely glanced 
atin passing. At the same time, physics is ordinarily 
taught in the third year in the high schools, and the 
difference between a pupil ready for the fourth year 
in the high school and one ready for the second year 
in college depends not only upon the two years differ- 
ence in age and maturity, but upon the fact that the 
college pupil has had two years more of vigorous 
school training; that one of those years has been per- 
haps his most ambitious year, the freshman year in 
college; that he has been thrown among older persons 
instead of younger; and that physics has occupied one- 
third of his attention instead of one-fourth, as in the 
high school. Furthermore, the freshman taking his 
closing examination is among familiar surroundings, 
is usually answering questions set by one who has 
been his instructor in the subject, and he has just fin- 
ished the course; while the applicant for college ad- 
mission is among strangers, under distracting influ- 
ences, the style of the questions may be unfamiliar, 
the subjects emphasized may have been slighted by 
his own teacher, and his course was finished over a 
year before. 

It may be said that the teacher is at fault, at least 
in not presenting all the subjects mentioned, or in 
presenting them poorly. I am of the opinion that 
neither the average pupil nor the average teacher is 
at fault; but that the fault, if there is one, lies in 
expecting more than nature is ready to give. And I 
am also of the opinion that to demand more than na- 
ture is ready to give is more grievous than to demand 
less; the injury is fully as great and the expense is 
far greater. For some years I have had occasion to 
read and mark thousands of physics examination pa- 
pers, written as a rule by pupils at the end of their 
physics courses, from high schools, parochial schools, 
and preparatory schools. I have written the questions 
myself, and have varied them not only to suit the 
general needs, but as well to test various phases of 
physics teaching; and have also continuously tested 
my own pupils, not only as classes but as individuals. 
From all this the conclusion has been persistently 
forced upon me that the average teacher asks too much 
of his pupils in physics; attempts to cover too many 
subjects or to pursue them too deeply. There is scarce- 
ly a subject mentioned in Mr. Perkins’s article upon 
which I should expect in these examinations to get 
an entirely satisfactory discussion. Can it be that 
these thousands of pupils and the twoscore or more 
of teachers are all inefficient? Many of the subjects 
mentioned are fundamental, yet they are abstruse and 
beyond the clear conception of the pupils, and have 
little practical value. The opinion is slowly gaining 
that..it is better to teach that potatoes in boiling 
water will not cook quicker by turning on more ga" 
than to teach the exact meaning of moment of inertia. 
The one sticks, and is used through life; the other is 
evanescent, and is used only by the specialist. 
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As to the charge of incompetency, I think we must 
all plead guilty. Not because we have devoted less 
time or energy to preparation than the Latin teacher 
has; but because the subject demands more prepara- 
tion both before and while teaching. The theoretical 
side of the subject is as broad as Latin, and is con- 
stantly changing, while Latin is at rest. At the same 
time the practical side requires the training of a ma- 
chinist, a tinsmith, and an electrician, if no others. 
A thoroughly competent physics teacher should be 
able to do work in any of these lines as well as the 
most competent tradesman, because his work is con- 
stantly under the inspection of his pupils. For these 
reasons we are incompetent. If I were to select a 
year’s work to aid me most in teaching, it would be 
at some trade, although I have had an aggregate of 
four or five years of practical work as a machinist, a 
tinsmith, a stationary engineer, an electrical engineer, 
and a blacksmith. 

But, though in this sense incompetent, yet I think 
the average teacher of physics gives more for his 
salary than the average man in other professions or 
trades, not only because of the preparation required, 
but because of the work actually performed. In Chi- 
cago, the physics teacher receives about the same pay as 
the stone mason. I have worked in armature winding 
departments where some of the winders received more 
than I have ever earned as a teacher, although they 
had no technical knowledge whatever, and I found 
the work much less tiresome than teaching. That 
greater competency should not be expected of the 
ordinary physics teacher under present conditions is 
shown by the fact that many of them can and do re- 
ceive more pay at other work for which they are not 
so well equipped. For some years before teaching I 
earned more than‘I ever expect to earn as a teacher, 
and that at work which, while it is of great value tc 
me as a teacher, yet required no college training, and 
at work to which I could return at any time. 

Therefore, on behalf of the teachers as well as the 
pupils, to the indictment as a whole I plead not guilty. 

So far as the school authorities are concerned, I 
cannot speak from experience; I can only surmise, as 
a college teacher can only surmise in reference to the 
conditions of high-school teaching. Without ventur- 
ing an opinion as to whether the fault lies with the 
school officials or with the people behind them, I feel 
that improvement would result if teachers were placed 
upon a merit system, and not a time-serving system, 
as fully as in commercial corporations, without a 
maximum salary limit; so that there would be tangi- 
ble inducement for constant exertion and for remain- 
ing in the ranks. And this should extend to a consid- 
eration of work done outside of schools and colleges. 
Again referring to myself (for I feel that one’s own 
experience is about all that is of value in such a dis- 
cussion as this) the work which I have done on the 
farm, in stores, offices, and courts of law, has been 
fully as valuable to me as a teacher of physics as the 
work which I have done in schools and colleges. 
Other things being equal, one who has spent his life 
within the walls of schools and colleges as pupil and 
teacher is surely not as competent to train children 
to fight the battles of life as he who carries the scars 
of the warfare. 

Finally, I do not think that “a disproportionate 
stress is put on the laboratory end.” The mere fact 
that the average pupil pursues three other studies 
which are book studies only is sufficient warrant for 
homeopathic doses of such study in physics. But, if 
space would permit, there are many reasons which 
raight be mentioned why laboratory work should not 
be lessened, even though the apparatus, the conditions, 
or the teacher may not be perfect. 

E. J. ANDREWS, 
Teacher of Physics, Waller High School, 

Chicago, Ill., October 21, 1905. 

Se eR ee i a re ee 
A New Safety 

A new form of safety incandescent lamp for use in 
mines has been devised by M. Tommasi. It is intended 
to be used in mines where fire-damp occurs, also in 
powder works and localities which contain inflam- 
mable dust. Incandescent lamps do not always give 
a complete security in such cases. When the globe 
breaks, the filament burns in the air and may throw 
eff glowing particles and also cause sparks which are 
sufficient to give an explosion. The new lamp avoids 
all contact of the filament with the air. The incan- 
descent lamp is incleosed in a glass cylinder. The 
lower part of the cylinder is closed by the lamp-socket, 
while the upper part has a cap which contains a 
small stop-cock. The lamp-socket contains a small 
bellows which *vhen filled out, causes two contacts to 
press together. The filling is done by blowing through 
the stop-ceck from a rubber ball. Should the cylinder 
break, the air escapes and the bellows contracts, break- 
ing the electric contact. When the lamp alone breaks, 
the partial vacuum produced within the cylinder also 
causes the bellows to collapse. In either case the cur- 
rent is cut off from the lamp and no damage can be 
done, 


Lamp. 
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A VISIT TO THE VOLCANO POAS, 
BY ALBERT RUDIN. 

About twenty-five miles to the northwest of the city 
of San José, the capital of Costa Rica, is the remark- 
able volcano of Poas. This is one of the numerous 
volcanic mountains of the Central Chain, and while 
not the highest among them, is beyond question one 
of the most interesting, picturesque, and easily accessi- 
ble. The degree of activity of the volcano varies from 
time to time, but since last April the frequency and vio- 
lence of the eruptions have largely increased, and 
numbers of them have been clearly observed in San 
José. Although the writer had visited Poas on several 
previous occasions, the recent extreme activity of the 
mountain induced him to make the expedition upon 
which the accompanying photographs were 
taken. 

The journey, starting from Alajuela, can 
be made on foot or on horseback. While 
the first method is much the better thorough- 
ly to enjoy the trip, it will be found very 
trying to those unaccustomed to long jaunts 
of this character, a the way is neither short 
nor easy. In fact, it takes about ten hours to 
climb the mountain. For several hours the 
path to the crater leads through cultivated 
fields, and when the end of these is reached 
a further journey of about an hour and a 
half through a forest brings the traveler to 
the potrero, a large clearing in a hollow, 
8,160 feet above sea level. This is in all 
probability an old crater, which in the course 
of time has gradually become filled in. A 
small stream of water possessing a slightly 
sulphurous taste issues from a chain of 
ponds and takes a course to the south 
through the forest. The quantity of sulphur 
in the water, which is quite harmless as a 
beverage, is not too great for the existence 
of animal life, and a species of small toad is 
often found in it. 

After crossing the potrero toward the 
north, the road traverses a second section of 
the forest. In this the humidity is excessive 
and constant the year around, and it con- 
tains a great number of muddy pools from 
which a considerable quantity of sulphur- 
eted hydrogen gas (H.S) is constantly ris- 
ing. It is a peculiar fact that the presence 
of this gas is limited exclusively to the de- 
scribed locality, and at no other place, not 
even in the crater itself, has its unmistakable odor 
been noted. At an altitude of 8,360 feet, a second 
potrero is crossed, and this is succeeded by a short 
ascent through underbrush. At the end of this short, 
comparatively open climb, the traveler suddenly and 
quite unexpectedly reaches the lip of the crater, and 
with an indefinable sensation of awe and wonder finds 
himself at the very brink of a vast perpendicular-sided 
pit of seemingly recent origin, at the bottom of which 
lies a motionless pool of yellowish water. The sense 
of deadly stillness and desolation is undisturbed by 
any indication of life. The almost vertical walls-are 
devoid of even a vestige of plant creation; not a bird 
wings its way through the air; the surface of the pool 
is without a ripple, and even the human voice sounds 
strange and incongruous. Suddenly the silence is 
broken by a great and startling underground rumbling, 


The Rise of the Vapor Which Accompanies the Column. 
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and a huge column of a dark-colored liquid is thrown 
to a vast height from a spot near the center of the 
lake. The column ordinarily rises to a height varying 
from 250 to 500 feet. Almost instantly a vast cloud of 
vapor is evolved which surrounds the column and rises 
to an immense height. 

The crater, which is conical in form,:-has an extreme 
altitude of 8,500 feet above sea level. Its upper diame- 
ter is about 3,200 feet, and its depth about 1,000, while 
the diameter of the lake approximates 1,600. From 


time to time small columns of vapor curl upward from 
various points of its surface, and sometimes the fre- 
quency of these is so great that the entire lake resem- 
bles a boiling caldron. The walls of the crater are less 
steep at the south side, the point at which the traveler 
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The Column of Black Liquid Begins to Make Its Way Upward. 


has approached it, and only from here is the descent 
to the bottom possible. Even from this point the under- 
taking is difficult and even hazardous, and should not 
be attempted without a guide. By a strange optical 
illusion, the distance to the lake from the rim of the 
crater appears vastly less than it in reality is, and a 
full hour of fairly rapid scrambling is required to 
make the descent. The scarcely defined path is at 
times dangerous, running around boulders and along 
overhanging precipices, and frequently offering the 
poorest kind of foothold because of its covering of loose 
and slippery volcanic ash. About half way down is the 
“juro del macho,” a small stream of delicious sweet 
water. 

When the bottom is attained the traveler will find ft 
to his advantage to move about with the exercise of 
considerable care because of numerous concealed holes 
filled with a slimy 
substance, consist- 
ing mainly of sul- 
phate of lime with 
a large excess of 
sulphuric acid. 

This hardens in a 

few moments when 

exposed to the air, 

and _ consequently 
the pits are covered 
with a slight shell 
that renders it al- 
most impossible to 
distinguish be- 
tween them and 
solid ground. If a 
foot goes through 
this thin crust, 
aside from the re- 


sulting inconveni- 
ence at the mo- 
ment, it will be 


found that in a few 
days the shoe will 
be destroyed, as the 
seams cannot resist 
the acid action. 
The lake at clos- 
er view is found 
to be covered with 
clouds of vapor 
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and it is impossible to see for any distance. Among 
other gases, sulphur dioxide (SO,) is present in con- 
siderable quantities, and at times the smell becomes 
almost unbearable. Sulphur is found in numbers of 
places and the “sand” of the beach is composed almost 
entirely of rounded bits of this gubstance. At close 
range the water is grayish in color, and it is so acid 
that it almost burns the tongue when tasted. Any 
dark cloth moistened with the liquid instantly be- 
comes red, and is ultimately destroyed. Chemical 
analysis of the water reveals large percentages of sul- 
phurous and sulphuric acids, sulphate of lime, and 
other substances, and it contains besides a consider- 
able deposit of volcanic ash. The temperature at the 
shore, while varying considerably, ranges around 115 
deg. F. During his Jast visit the writer wit- 
nessed some of the largest eruptions ever 
recorded. During one of these the tremen- 
dous column of dark liquid rose to an esti- 
mated height of 2,000 feet, and was about 
300 feet in diameter. The waves produced 
on the lake by such an outburst are formid- 
able, and long after the eruption has ceased 
the roar as they break against the rocky 
sides of the crater is plainly heard from 
the edge above. Provided care is taken to 
select a spot beyond reach of the incoming 
waves, there is little danger in viewing an 
eruption from below, and the sight is one 
that the observer, thrilled with fear and ex- 
citement, will never forget. 

The eruptions do not succeed one another 
at regular intervals. Sometimes the out- 
burst does not take place for several hours, 
while at others as many as three or four 
will occur within an hour. To the writer 
it appears that the more violent eruptions 
take place in the early morning, even be- 
fore sunrise, and that the intensity of the 
convulsion decreases as the day advances. 
There is a popular belief that any unusual 
noise produced in the vicinity of the crater 
will cause an eruption, but tests with the 
combined voices of a number of persons, and 
the discharge of firearms, carried out by the 
writer’s party, usually proved futile. 

Considerable difference of opinion has 
arisen as to the manner in which the vol- 
canic ashes which sometimes fall on the 
surrounding cone are thrown from the cra- 
ter. Various observers believe that there 
are openings on the east side of the giant pit, and that 
the ashes are ejected from these. On the last expedi- 
tion, the writer’s party observed a fall of ash after 
every large eruption, and this seemed to come directly 
from the puff of steam or vapor. A possible explana- 
tion is that a large quantity of the water comes out 
during an eruption at a temperature much above the 
boiling point, evaporates, and leaves dry the ashes 
which it contained, to be scattered by the wind. 

At a distance of some hundreds of yards from the 
edge of the crater, and separated from it by a small 
elevation, is found a natural curiosity in the shape 
of a most charming little blue lake which, with its 
luxuriantly green shores, presents a remarkable con- 
trast to the scene of desolation the observer has just 
left. This lake, 8,600 feet above sea level, is about 
1,200 feet in diameter. 


A Curious Form of Eruption. 
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AN AUTOMOBILE ECONOMY TEST. 

In order to give a demonstration of the efficiency 
of the American gasoline automobile, the New York 
Motor Club recently carried out an economy test, 
which, although having only nine competitors, was 
nevertheless a successful affair and put all the ma- 
chines that took part to an excellent long-distance 
test. The first two days of the week were given up 
to a trip to Philadelphia and return—a total distance of 
204 miles; Wednesday and Thursday the cars went to 
Albany and back—a distance of about 320 miles; and 
the last two days of the week, 200 miles more to South- 
ampton, L. I., and return. 

The competing cars, although few in number, con- 
sisted of distinctively American types. There were 
two low-priced runabouts, both originally the outcome 
of one man’s inventive genius—the Reo and the Olds- 
mobile. The former, which is the latest design for a 
single-cylinder light car, had the box behind the in- 
dividual front seats arranged to open and form a sét- 


The Reo Bus and Runabout Among the Shinnecock Hills of Long Island. 


The bus carried ten people and the runabout four. These machines were first and second respectively. 
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Continuing the mention of the other cars in the test, 
which, with one exception, were all touring cars, these 
were as follows: A Wayne two-cylinder touring car; 
three Compound th7ee-cylinder touring cars; Marmon 
and Frayer-Miller four-cylinder, air-cooled touring cars; 
and a Reo ten-passenger bus, which was simply the 
standard 16-horse-power two-cylinder Reo touring car 
chassis, geared to 25 miles an hour instead of 35, and 
fitted with an open bus body. The performance of this 
machine, which has a horizontal double-opposed en- 
gine of 4% inches bore by 6 inches stroke, was re- 
markable; for not only did it spin along at an aver- 
age speed of 20 miles an hour on the good roads, but 
it also climbed some very steep and sandy pitches on 
the river road 10 miles below Albany, without shed- 
ding any of its passengers. The total weight of bus 
and load was over a ton and a half. This mass pro- 


pelled itself to 'and from Albany with a gasoline con- 
sumption of only 12 gallons each way, or at an actual 
fuel cost of 1% cents a mile. With all charges included, 
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this car the first and the last two days of the test, and 
they found the car to be both fast and reliable, while 
the motor showed no signs of overheating, and ran 
as perfectly as any water-cooled motor. This and the 
Marmon engine, the cylinders of which are 4 x 4 inches, 
were the sole representatives of the air-cooled type, 
and they demonstrated wel: the feasibility of cooling 
a four-cylinder touring-car motor of 24 horse-power 
entirely by air. Another fact worthy of notice is that 
the four-cylinder, air-cooled Marmon used only $1.40 
worth of oil, while the three- and two-cylinder, water- 
cooled cars used $2.12 and $2.10 worth respectively. 
The Frayer-Miller engine used very little oil, also. Both 
these cars are fitted with mechanical lubricators. The en- 
gines are shown in the accompanying illustrations. On 
the other hand, while the air-cooled motor is theoretical- 
ly more economical of fuel, the two entered in this test 
did not show superiority in this respect, as they aver- 
aged only about 16 and 11% miles per gallon respec- 
tively. The Reo runabout made quite the best showing 


The 15-Horse-Power Compound Car Which Was Third. 
This car has two 4 x 4 high-pressure cylinders and a third % x 4 low-pressure cylinder between them, 


The 20-Horse-Power Air-Cooled Motor of the Marmon Car. 


This engine has four 4 x 4 cylinders placed in pairs at an angle of 90 degrees. 


The 24-Horse-Power Air-Cooled Frayer-Miller Engine. 


This engine has a blower in front for supplymg a powerful air current to the aluminium air jackets, The 


cylinders are 475 x 54 inches, 
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ond seat facing forward and capable of carrying two 
more persons.’ The latter, of the well-known curved- 
dash type, with tiller steer, carried only two, although 
sufficient ballast was taken along to make up for two 
More people, who could have been carried on the 
dos-a-dos seat. In the run to Southampton this car 
also picked up and carried for eight miles a member 
of the editorial staff of this journal and his bicycle, 
which had a punctured tire. This was an additional 
weight of 154 pounds, while 150 pounds was allowed 
for each passenger. 

It will be well to state here that the results of the 
test were figured on the total cost per passenger in 
comparison with the railroad fare, and that definite 
charges were made for oil, gasoline, tire, and all other 
repairs, said charges being in excess, if anything, of cur- 
rent prices. Gasoline, for example, was charged for at 
the rate of 25 cents per gallon, whereas 20 cents is 
the regular price in the East at all garages. The rail- 
road fare charged was for a total mileage of 660, while 
the machines actually covered over 725 miles. 


the total cost of running it 682 miles was found to be 
$29.30, or $2.93 per passenger. The Reo runabout was 
second with a total cost of $13.54, or $3.38814 per pas- 
senger. One of the three-cylinder Compound cars was 
third’ (the third cylinder of this car is a low-pressure 
one and receives the exhaust of the other two) with a 
total cost of $18.62 and a cost per passenger of $3.721%. 
The remaining four cars to complete the test were 
charged as follows for the total distance: Wayne, 
$19.815 total, $3.963 per passenger; Oldsmobile, $15.86 
tctal, $3.965 per passenger; Compound, $17.185 total, 
$4.296 per passenger; and Marmon, $22.915 total, $4.583 
per passenger. 

The Frayer-Miller car, which has a novel air-cooled 
system consisting of air jackets and a powerful blower, 
had the misfortune to strip its gears when leaving 
New York on the trip to Albany. It lost two days 
as a consequence, and was out of the test, though it 
made the last two runs satisfactorily. Its showing, 
both before and after the accident, was one of the best. 
Representatives of the ScIENTIFIC AMERICAN rode on 


as it averaged 21 miles per gallon. With this small 
car a careful driver should easily average 20 miles 
to the gallon of gasoline when the car is fully loaded. 
Less than half a gallon of lubricating oil was used 
by this machine throughout the entire run. The approxi- 
mate running cost (gasoline and oil) per ton-mile was, 
for the runabout, $0.016, and for the omnibus, $0.019. 
The only breakdowns were the stripping of the gears 
and breaking of an axle on one of the Compounds, the 
breaking of a spring on another, and the ditching of one 
of them due to turning out for a team and the failure 
of the brakes to hold. These, with the accident to the 
Frayer-Miller car, were the only breakdowns of any con- 
sequence in a 725-mile run, which certainly speaks well 
for the reliability of the American car over good, bad, 
and indifferent roads. The trip to Albany was the long- 
est and hardest of the test, and some very trying 
stretches of road were traversed before it was reached. 

The rules followed in conducting this test, although 
good in the main, will receive some minor changes 
which a practical test showed them to need. 
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THE MAXIMUM OF THE PRESENT SOLAR CYCLE, 
BY ROSE O'HALLORAN. 

When last winter’s sun shone forth between the 
rainclouds, it needed no magnifying power to discover 
that unwonted storms heaved its surface, and that the 
range of spottedness familiar to observers of recent 
solar cycles had been far surpassed. A dimmed area 
on December 8, a black streak in the middle of Jan- 
uary, a rhomboidal discoloration in the beginning of 
February, an oval one in the end of that month, and 
another oval area in March, these were the successive 
signs of a sunspot maximum of unusual intensity. 
Two or three black markings distributed over as 
many years seem to be the amount of disturbance gen- 
erally visible during maxima to the normal eye with- 
out magnifying power, but four giant spots within a 
period of two months is probably unparalleled in the 
memory of the present generation of observers. 

The stage of departing minimum and approaching 
maximum ended with the appearance of the enortnous 
spot of October 5, 1908, and though the succeeding 
fifteen months brought to view some large groups, 
they had not the size, motions, nor duration that 
challenge special interest. In 3389 days of observa- 
tion with a 4-inch lens, on only four was the disk un- 
spotted. 

A quadrangle of rapidly changing spots inclosing a 
tract of photospheric calmness, 70,000 miles across, 
extended from north heliographic latitude 10 to 20 
deg. between the 7th and 16th of December, 1904. Too 
far apart to be classed as one group, they were sug- 
gestive of adjacent though separate causes. By the 
rotation of the sun. on its axis, and meanwhile the 
motion of the earth in its orbit, each segment of the 
spot-zones is in view of the earth thirteen and a half 
days, and then unseen for an equal time; while our 
utmosphere, the inevitable 
night hours, solar vapors, and 
the effects of foreshortening 
also concur in hindering a 
prolonged view of the sun’s 
features. Still, a coincidence 
as to time, position, and form 
often renders the identifica- 
tion of a disturbed area that 
has traversed the unseen side 
and come round again reason- 
ably certain; but the quad- 
rangular eruption had partly 
faded before it crossed the 
disk, and left no trace in the 
following rotation. 

On the 2d, 3d, and 4th of 
January, 1905, the only group 
visible on the disk was a pair 
of enlarging spots in the 
southwest quadrant. The 5th 
of the:month was cloudy, but 
on the 6th a small spot and 
several smaller companions 
were noticeable in the south- 
east quadrant. This was prob- 
ably the first appearance of 
the stupendous eruption vis- 
ible from January 28 to Febru- 
ary 10. At the same time, 
the northeastern zones were 
also tracts of latent possibilities, though there was 
nothing unusual to indicate the fact. A curving line 
of four unpretentious spots appeared there on the 7th, 
and when near the west limb developed an oval sec- 
tion 14,000 miles in length which seems to have re- 
turned on’ February 4, and again, for the third time, as 
the giant spot of March. When the curving line of 
four spots had passed toward the center on January 
10, another small group, also teeming with possibili- 
ties, was inside the northeast limb, and in two days 
included two spots 17,000 miles in length connected 
by a st ggling penumbral line. Before the 16th, this 
insignificant filament had become the main section of 
the enlarging group, which, like a long black streak 
one-seventh of the sun’s diameter, was visible to the 
naked eye for several days. It extended 123,000 miles 
in north latitude 11 deg., and over the penumbral 
tracts, 30,000 miles wide in parts, ten umbre were dis- 
tributed. On the 19th, decrease was evident through- 
out, and the rapid central development, being espe- 
cially transient, was reduced to one-helf. The group 
was still visible on the 23d, but when dite on the east 
limb on February’ 6, no allowance for unusual length 
or drift could, consistently with Carrington’s law, 
identify it with any of the markings in the northeast 
quadrant of that date. On January 28, five days after 
its disappearance over the west limb, ‘what was evi- 
dently another eruption of prodigious extent was well 
inside the southeast limb at 11 A. M., Pacific standard 
time. If the two were in existence during the previous 
five days on the invisible hemisphere they were not 
much more than a hundred degrees of the circumfer- 
ence apart. The newcomer was in south latitude 15 
deg., and owing to width combined with length was 
found by measures taken at Greenwich to have no 
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equal in dimensions during the last thirty-three years. 
In the foreshortened view of the 30th at 11 A. M. it 
was chiefly penumbral, rhomboidal in form, with two 
large umbre divided by a slender photospheric streak, 
At the same hour on the following morning this bridge 
had changed direction nearly ninety degrees, the cy- 
clonic tendency being shared by a small adjacent um- 
bra. At this stage the disturbance seems to have had 
its greatest extent when allowance is made for the 
effect of foreshortening. Between clouds on February 
2 and 3 it was distinctly visible without magnifying 
power, and on the 4th, when central in south latitude 
15 deg. was more than 100,000 miles in length and 
60,000 in width. The slender bridge was gone and the 
two vortical sections formed one oval umbra 18,000 
miles in diameter, while numerous small umbre were 
scattered round. 

On the morning of the 5th an immense breach in a 
north-and-south direction had divided the western part 
of the penumbra, development or a greater velocity 
had noticeably advanced the lower part of the frag- 
ment and many changes were also evident in the minor 
umbre. Notwithstanding the effects of foreshortening, 


a decrease in the size and in the number of the small - 


nucleii, it was visible to the naked eye on the 6th, 
and telescopically until the 10th, when it passed from 
view. As Carrington in the middle of the last cen- 
tury devoted many years to a vigilant study of re- 
turning spots and their individual periods, his laws 
seem the best general index to latitudinal difference 
in solar rotation. Fifteen degrees from the equator, 
the mean position of this latter spot, is accredited with 
a rate somewhat less than twenty-five and a half days. 

On January 28, 11 A. M., a screen image of the sun 
was arranged to measure one foot in diameter and 
the spot was then one-eighth of an inch inside the 


1. Sunspot of January 16, 1905, 10:40 A. M. 2. Sunspot of January 30, 1905, 11 A. M. 3. Sunspot of February 5, 1905, 9:49 A. M. 
4, Sunspot of March 7, 1905,9 A. M. 5, Cyclonic sunspot, April 17, 1905, 9:45 A. M. 6. Sunspot. of July 15, 1905, noon, 


SUNSPOT STUDIES. 


east limb. If centrally situated, this photospheric 
tract would be 9,000 miles across, but in the position of 
extreme foreshortening represented about half a day’s 
journey. Allowing two days for the earth’s advance 
onward, the spot was overdue on the morning of the 
24th, as its size should have hastened a reappearance, 
but it was looked for in vain. Early on the 25th, a 
large spot was well inside the limb and, when less 
foreshortened, bore a general resemblance to the ex- 
pected marking in its decline. It also proved to be 
in the same latitude, 15 deg. south. Flecks of sea- 
foam sinking from crest to hollow of the rolling bil- 
lows are not more elusive as to identity than these 
signals of solar disturbance. It may have been a new 
spot in an adjoining tract. If the same, it was no 
exemplar of Carrington’s law. Though of lesser di- 
mensions than during its supposed previous transit 
it was visible without magnifying power for several 
days when central on the disk, and was close to the 
west limb on March 10. Again in accordance with a 
rotation period of four weeks, and in the selfsame 
latitude, a spot was within the east limb on the morn- 
ing of March 25. In one respect it was remarkable. 
Having enlarged to medium size, six small umbre 
were formed, and in two days faded out, though what 
may be called pores became discernible in the same 
tract, while a triangular area of the adjoining surface 
on the eastern side assumed a dimmed aspect. Forty 
thousand miles in length and more than half that in 
width, it was too faint to be classed as penumbra, too 
distinct to be overlooked. When. near the center of 
the disk it was oblong in form, and the disappearance 
of pores on the border and the development of minute 
spots throughout the area was an interesting stage of 
transition. As the formation of umbre became more 
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evident, the middle of the dimmed area cleared, leav- 
ing only a porous border, which soon was undiscerni- 
ble in the general decrease and foreshortening that fol- 
lowed. These belated rotations, if such they were, end 
the history of one of the largest solar eruptions that 
have ever been measured, according to some estimates, 
surpassing all, even the historic spot of September, 
1858. In April there was no marking in the same 
zones that could be classed as a fourth return. 

Perhaps the strangest fact is that, in March, solar 
activity was far from being exhausted by the unusual 
displays of the previous months. On March 1, when 
marveling at the succession of sun scenes already pre- 
sented, another portentous gap broke the symmetry of 
the eastern limb. 

As before intimated, a small group occupied its 
tlace in January and again in February, while the 
periods of return were in good accordance with the 
law of Carrington for ten degrees of latitude. Ex- 
tending between 8 to 16 deg. north from March 1 to 
13, it measured 117,000 miles in length, and was in 
fact longer than the compact eruption of January 28, 
but, being somewhat cruciform, covered a smaller area. 
A simple method of comparing the areas when seem- 
ingly largest, indicated that it tinted about one-fourth 
less of the sun’s surface.‘ Its characteristics were a 
rather deep-hued penumbra sprinkled with numerous 
small umbre, and the absence throughout of a large 
umbra. Seldom has such an interesting sun picture 
been presented as on March 4, when a previous great 
storm drifted westward toward decline while the in- 
coming leviathan surged onward with foreshortened 
coils giving promise of vast length. Seemingly one- 
fourth of the disk apart, both were discernible without 
magnifying power. 

When this later discoloration was past the center, 
decrease in tint and disinte- 
gration were noticeable, and 
as early as the 9th of the 
month only a fragmentary 
outline was there, which lin- 
gered until the 13th when 
close to the west limb. Sur- 
vival in any form during an- 
other rotation is improbable, 
as the small group that came 
in toward the end of March 
was in a higher latitude. Of 
this notable series of sun 
spots, the second and _ the 
fourth were comparable with 
the largest on record. 

In the subsequent three 
months, phenomena of the 
sun’s surface equaled the av- 
erage condition during ordi- 
nary maxima. A spot of me- 
dium size in south latitude 20 
deg. indicated vortical motion 
in aspect, as well as by the 
changed position ct its umbra 
from April 13 to 17; two good- 
sized groups transited in 
May; and on the 23d and 
24th of that month the visi- 
ble photosphere as seen in a 
4-inch telescope was entirely 
unspotted. But the mysterious source of discoloration 
was not yet on the wane. After a month of moderate ac- 
tivity another series of leviathans came into view. The 
first was 96,000 miles in length, and when central a 
few degrees north of the equator, on June 26, 70 de- 
grees of vortical motion was noticeable in its bridged 
umbra. The elongated group still discernible inside 
the west limb on July 1 was followed in five days by 
another 73,000 miles long. This latter would have 
been scarcely visible to the unaided eye but that a 
large umbra developed on July 8 and was perceptible 
on the south side of the disk for some days. When 
still central, a stupendous umbra encircled by a wide 
penumbra emerged into view at the east limb. This 
fcremost section of an incoming group measured 45,000 
miles across and was visible to the naked eye on July 
18, three days before it was central. A serpentine 
appendage in the rear brought the entire length to 
118,000 miles. It was eight degrees ‘north of the equa- 
tor and changed little in transit. A suggestive inci- 
dent in its career as it neared the western limb was 
the outbreak of a spot about fourteen degrees behind 
it which, in the much foreshortened view, measured 
§2,000 miles. Such a repetition of activity in the rear 
is frequent, may be more than accidental, and would 
account for seemingly belated returns. Two rapidly 
changing groups between 30,000 and 40,000 miles in 
length were the chief features of the August sun; and 
widely scattered disturbances of lesser size in Septem- 
ber indicated that subsidence of activity was slow and 
gradual. 

A brief summary dating back to the beginning of 
October, 1903, when the intermediate stage from mini- 
mum to maximum was clearly passed, shows that 
activity has been pretty evenly distributed between the 
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Deasts thrive well in captivity, and breed not infre- 
quently. Were it not for the difficulty formerly expe- 
rienced in securing original pairs, they would to-day be 
far more common in zoological parks. Needless to say, 
it is very difficult to capture the hippopotamus in a wild 
state and transport the animal uninjured to civiliza- 
tion, though if this be accomplished successfully, he 
takes kindly to captivity, and often lives contentedly 
for many years. In fact, a single specimen existed in 
Zoological Park in London for over twenty-eight 


northern and southern spot-zones in these twe years. 
In deducing results the term “spot” is used to denote 
a discoloration whether single or in parts. provided 
the components are sufficiently near to indicate a com- 
mon origin. As the Jargest eruptions are rarely spread 
beyond an area twenty degrees in diameter, a group 
scattered over that extent of surface is classed as one 
disturbance or spot. According to this classification, 
in 613 days when observations were obtainable, 263 
spots appeared on the disk, 118 being in the northern the 
hemisphere, 108 in the southern, while the positions of 
37 were unascertained. On only six 
days was the disk unspotted in a 
four-inch lens. Of these 263 spots, 115 
appeared from January 1 to September 
30 of the present year (1905). This 
denotes an increase in the average 
number as well as in size during these 
tempestuous months. The proportion 
in the hemispheres was nearly pre- 
served, 53 being north of the solar 
equator, 47 south, and 15 unlocated. 
As explained in the foregoing account, 
the northern tracts also had the larger 
share of the seven stupendous erup- 
tions described. A comparison of those 
of lesser size—neither vast nor faint— 
shows that during this same critical 
period about 18 appeared north and 
15 south of the equator, from latitudes 
5 to 20 being the chief zones of ac- 
tivity. 

When the great spot of October, 1903, 
heralded the beginning of maximum, 
widespread magnetic disturbance en- 
compassed our globe, but it is a circum- 
stance of much interest that during the 
past nine months, when tempest-tossed 
areas of still greater extent faced earth- 
ward again and 
again, neither aur- 
oras nor electrical 
phenomena were in 
notable co-operation 
with this climax of 
maximum __ spotted- 
ness. 

-—— oe e——_. 
CAPTIVE 
HIPPOPOTAMI. 
While few menag- 
eries or zoological 
gardens include 
hippopotami among 
the members of the 
animal world which 
they contain, the 
general public is 
nevertheless quite 
familiar with the 
appearance and 
characteristics o f 
the great ungulates. 
They have been de- 
scribed in word and 
picture by innumer- 
able naturalists, 
historians, and 
writers, even of the 
earliest times. We 
find unmistakable 
reference to them 
in the records of 
the ancient Egyp- 
tians, and to-day there is little doubt 
that the behemoth of the Bible was 
identical with the hippopotamus. The 
Central Park Zoo, of New York city, 
is particularly fortunate in the pos- 
session of three splendid specimens, 
a pair of older animals and a young 
one. The pair, Caliph and Miss Mur- 
phy, are well known, not only to those 
directly interested in these matters, 
but also to the reading public, for the 
huge brutes have been repeatedly de- 
scribed and pictured in various pub- 

lications. 

Caliph, the great male which is the 
subject of the accompanying interest- 
ing engravings, has been in the Cen- 
tral Park Zoo since 1889, while his 
mate, Miss Murphy, has been included 
in the collection for a somewhat short- 
er period. These two have proven re- 
markably prolific, and have presented 
an admiring public with eight healthy 
offspring, and these, with the exception 
of the young one at present in the 
Park, have been sold to other menag- 
eries. This is not an exceptional case, 
for strangely enough these curious 


years. 


“Caliph,” the Giant Hippopotamus. of the Central Park Menagerie, New York City. 


“Caliph” Musing 
CaPTIVE HIPPOPOTAMI. 


403 


Hippopotami in captivity do not require the excessive 
care and attention which are usually necessary for 
the well-being of tropical animals. 
is of considerable advantage in this respect is the fact 
that the animals lack the restlessness and nervousness 
so commonly found in wild creatures. Though terrible 
fighters if aroused, they are even-tempered and fairly 
intelligent, and learn to obey the word of command 
of their keepers. 
and seldom if ever require punishment. 

Hippopotami are purely herbivorous, and in the wild 


One factor which 


They appear to appreciate kindness, 


state feed upon grasses, various water 
plants, rice, millet, maize, and similar 
growths. This diet is approximated as 
nearly as possible in captivity. They 
are fed every day, usually early in the 
afternoon, on fresh grass or hay, var- 
ious vegetables, and bread. They have 
very healthy appetites, and we can im- 
agine the quantity of food that a “hip- 
po” can consume, when we consider 
that the stomach of a large specimen 
will measure as much as eleven feet 
in length. 

The hippopotamus is heir to few trou- 
bles. Mutual attrition keeps his teeth, 
which grow throughout his lifetime, 
within proper bounds. One of the ac- 
companying illustrations clearly por- 
trays the molar characteristics of the 
animal. As he not only spends most of 
his waking hours in the water, but cf- 
ten sleeps there also, the frequent im- 
mersions keep his thick skin in a 
healthy condition. The water must have 
a temperature of not less than fifty-five 
degrees, and must be maintained at this 
point the year around. With the excep- 
tion of the usual attention regarding 
the cleanliness of 
the habitation, other 
necessary care in- 
cludes merely the 
proper preparation 
of his food and the 
regulation of the 
temperature. 

ie inh adil 

A large gas com- 
pany of Paris has 
lately bought three 
patents for the com- 
mercial manutac- 
ture of a gas which 
is rich in methane, 
and this will allow 
the gas works to 
utilize the gas-car- 
bon which is not 
easy to dispose of. 
Methane has a high 
calorific power and 
when used in con- 
naction with the in- 
candescent gas 
mantles it gives a 
better light than is 
obtained with ordi- 
nary coal-ges. One 
of the patens pro- 
vides for suppress- 
ing the carbon mon- 
oxide which may 
remain in the gas, 
so that il can be employed generally 
and will not meet with the opposition 
which water-gas encounters in France 
and which prevents its extensive use. 
The principle of the process consists 
in making hydrogen react in a cataly- 
lic manner on oxide of carbon in the 
presence of nickel. To produce the 
right quantity of methane, CH,, we 
need a greater amount of hydrogen 
than ordinary water-gas contains, so 
that the new method seems to be 
summed up in the production first of 
water-gas, then of an excess of hy- 
drogen, and the two gases are put in 
the presence of the catalytic agent in 
the right proportion. As yet the pro- 
cess is in the experimental stage. 
Tests ma’de at Lyons show that the 
reactions on which it is based occur 
as was predicted, and it now remains 
to operate it on'a large scale and find 
whether it has all the superiority that 
is claimed for it. 

—_—_—0+ +e 

The use of tantalum ag a filament. 
for electric lamps is deprecated on ac- 
count of its Ltemdemcy to soften. 
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AN AUTOMATIC BICYCLE PUMP. 

In the accompanying engraving we illustrate a novel 
bicycle pump, which is designed to be attached directly 
to the bicycle wheel, and which will operate auto- 
matically to inflate the pneumatic tire of the wheel 
as the wheel rotates. The controlling levers which 
set the pumps in action are conveniently located on 
the upper cross-bar of the bicycle frame, so that the 
rider may readily set in action either the pump on the 
front wheel or that on the rear wheel, or both, as de- 
sired. The pumps are not of ordinary form, but are 
curved as indicated in the illustration, 
so as to lie parallel with the rims of the 
wheels, to the spokes of which they are 
attached. Flexible tubes connect the 
pumps with the inflating nipples of the 
tires. The curved piston rod of each 
pump is provided at its outer end with 
a crosshead to which a lever is attached. 
This lever is fulcrumed to the hub of 
the wheel, and at its opposite end car- 
ries a pin which engages a slot in the 
head of a short trip lever. The latter is 
pivoted on a clip attached to the spokes 
of the wheel. Each pump is operated by 
an arm pivoted to the forks of its re- 
spective wheel. This arm lies in the 
path of the crosshead on the piston rod, 
so that as the wheel rotates, the piston 
is forced into the pump cylinder. Fast- 
ened to the spokes just above the pump 
cylinder is an inclined metal plate 
which, when the piston has been forced home, engages 
the operating arm and lifts it clear of the crosshead. 
As the wheel continues to revolve, the operating arm 
engages the trip lever, drawing the piston out again. 
This action continues as long as the operating arm 
lies in the path of the lever and crosshead. Normally, 
the operating arm is lifted, against the action of a 
spring, by the controlling lever, to which it is con- 
nected by means of a wire. Mr. Patrick J. McGinn, 
of Salisbury P. O., Rhodesia, South Africa, is the in- 
ventor of this improved bicycle pump. 

Though we have shown this pump applied to a bi- 
cycle, it is obvious that it could be used, as well, on 
an automobile or any other vehicle equipped with 
pneumatic tires. 

Nee 
AUTOMATIC SWITCH THROWER FOR STREET 
RAILWAYS. 

Our present methods of tending switches of street 
railways are very primitive. At busy junctions a man 
is posted to operate the switches, but at all other points 
the motorman must bring his car to a stop and throw 
the switch himself. Inventors have long been endeay- 
oring to remedy these conditions by devising some 
simple mechanism 
for automatically 
controlling street 
railway switches. 
In many cases these 
efforts have failed, 
owing to the fact 
that the mechan- 
isms were too ex- 
pensive or compli- 
cated, or because 
they offered treach- 
erous obstructions to the ordinary travel 
of the street. In the accompanying engrav- 
ing we illustrate one of the successful in- 
ventions which has overcome these objec- 
tionable features and has proved its value 
in practice. This automatic switch thrower 
has been used for two years on the systems 
of the British Columbia Electric Railway 
Company in Vancouver, Victoria, and New 
Westminster, giving entire satisfaction. The 
operation of the switch is clearly shown in 
the detail views, of which one is a side 
elevation of the switch thrower with the 
casing partly broken away, and the other is a 
plan view of the same. Fitted to the switch 
tongue is a dog, which is connected by a 
rod to an angle lever. The latter is pro- 
tected by a cast-iron box, within which it 
is tulcrumed. A wrought-iron pipe connects 
this box with a long cast-iron casing in 
which the triggers are mounted to slide. 
Within the cast-iron pipe is a connecting 
rod attached at one end to the angle lever 
and near the opposite end to the forward trigger. The 
rear trigger is connected to a rod by means of a chain, 
which passes over a pulley at the rear of the trigger 
easing. By this arrangement, it will be evident that 
when the rear trigger is pushed forward the connect- 
ing rod will be drawn back, throwing the switch tongue 
to the right, while if the other trigger is operated the 
rod will be pushed forward, throwing the switch to 
the left. The triggers are mere blocks of metal, which 
project above the face of the trigger casing. They 
are operated by means of a lever fulcrumed below the 
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front platform of the car. The rear end of the lever 
is provided with a Jug adapted to engage the triggers, 
and a roller adapted to hold the lug at proper level 
to strike the triggers. A short rail is spiked down, 
just back of the trigger casing, for the roller to travel 
on. A spring holds the lever normally clear of the 
triggers, but the motorman can at any time lower the 
lever by depressing a push-bar with his foot. When 


in this position the lug will strike the trigger, pushing 
it forward into a hood which is formed on the casing, 
and the lug, in the meantime, will ride up the inclined 
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side walls of the hood, and thus pass on over the trig- 
ger. In use, when it is desired to close the switch for 
the main line, the motorman depresses the push-bar 
just as the first trigger disappears under the fender, 
and holds it down until he sees that the switch is 
thrown. To throw for a branch line the push-bar is 
depressed as the forward trigger disappears under the 
fender. It is not necessary to stop the car when oper- 
ating the switch, though the speed should be reduced 
to about two miles an hour. 
i 
A New Road-paving Material, 

Great interest is being manifested among British 
surveyors and municipal authorities in a new road- 
making material called “tarmac.” As the name signi- 
fies, this process comprises the utilization of a tar and 
macadam. The raw material consists of ironstone 
slag rejections, hitherto a practically wasted product, 
immersed in tar. The refuse is used immediately 
upon its withdrawal from the furnaces in ¢ white- 
hot condition. It is allowed to coo: somewhat, and 
is then broken to a requisite gage, varying according 
to whether it is for bottoming or finishing purposes. 
After crushing, and while still hot, the slag is placed 
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surface is smooth and that all loose stones have been 
removed. If the operations are carried out during the 
season when the weather is uncertain it is advisable 
to wash the road with tar, so that no interference 
with the work be caused through rain. Any inequali- 
ties or holes that are present in the surface of the 
road are cut out, tarred and then patched with a fine 
grade of tarmac well rammed down with a hand ram- 
mer. 

The road is first covered with a layer of coarse tar- 
mac to a depth of about 24% inches in thickness, though 
the proportion of this layer depends to 
a great extent upon the strength of the 
road, and the extent of the traffic which 
passes over it. Care must be observed 
to see that every stone touches its 
neighbor, so that the layer may be 
homogeneous and solid. The material 
is then rolled down carefully with a 
roller of medium weight, and any shap- 
ing that is necessary to the road is car- 
ried out at this stage. 

When the first layer has been thor- 
oughly consolidated it is allowed to 
stand for two days. A second finishing 
strata of tarmac of 1% gage is then 
applied and similarly rolled. The re- 
sult of this operation is to fill the in- 
terstices in the surface of the first layer, 
and to present a level, even face to the 
traffic. A final thin layer of slag dust 
is then carefully spread over the sur- 
face, completely filling any minute interstices in the 
road surface, and when the superfluous dust is re- 
moved a day or two later, a road surface as smooth 
as asphalt results. 

The road by this treatment is provided with a solid 
coating about 3% inches in thickness, absolutely wa- 
tertight, since no water can possibly percolate through, 
owing to the method of construction, to the founda- 
tions beneath. Nor can the road surface be disin- 
tegrated either by the sucking action of automobile 
pneumatic tires, heavy wheels, or animal traffic. An- 
other conspicuous advantage is that the roadway never 
becomes dusty or muddy according to the nature of 
the weather, as inevitably results with ordinary mac- 
adam, nor does the surface become slippery during 
rain, as is the case with asphalt and wood pavings. 
Furthermore, the expense of cleansing and sweeping 
is appreciably reduced, and, owing to the nature of 
the material, it is very durable, requires scarcely any 
attention, and when once laid will last for years. 

Tarmac is considerably cheaper than granite mac- 
adam, and, unlike tarred granite and similar road 
metaling materials, as it wears it always presents a 
gripping surface. Owing to the fact that the heated 
slag during manu- 
fa:ture absorbs a 


large proportion of 
the tar and other 


mixing ingredients 


the life of the ma- 


terial is greatly en- 
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POSITION OF THE SWITCH THROWER AS IT IS OPERATED BY THE 


MOTORMAN ON THE CAR, 


in a cylindrical mixer, where it is incorporated. with a 
mixture of tar, creosote, and one or two other ingredi- 
ents. This process insures the complete saturation 
of the hard, tough slag with the oils of tar. Upon 
withdrawal from the mixer, the material is ready for 
use, 

In making up a road with tarmac no elaborate and 
expensive preparations are necessary so long as the 
thoroughfare possesses a solid, strong bottom. No 
concrete foundation, such as is essential for asphalt, 
is necessary. It is only required to see that the road 


hanced. 

A stretch of road 
in a London su- 
burb has been 
treated with this 
material for a distance of 1,950 feet by 22 
feet 6 inches wide. This highway is sub- 
jected to heavy traffic, and although the 
roadway was payed over eighteen months 
ago, no signs of wear are yet observable. 
The cost of treating this section was about 
$2,125 as compared with $1,480 for making 
it up with granite. 

The difference in the initial expenditure, 
however, has been more than counterbal- 
anced by the greater economy effected in 
the question of maintenance. Any ordinary 
macadam roadway in dry weather requires 
constant watering to alleviate the dust nuis- 
ance. On the other hand, the tarmac road 
did not require watering for three months. 
With the latter road cleansing and sweep- 
ing was greatly facilitated and expedited. 
Consequently, when considered from all 
points of view, the tarmac road has proved 
considerably cheaper in the long run, and 
whereas the granite macadam requires re- 
making every three years, the tarmac road 
will last at least six years. With regard to ease and 
comfort in traveling over the two materials there is 
no comparison, since the tarmac roadway always af- 
fords a level, even surface. 


ee 

The advantage of the tantalum lamp is its high ef- 
ficiency. It takes only half the current of an ordinary 
carbon-filament lamp of the same voltage and candle- 
power; consuming at the beginning of its life about 1.7 
to 1.93 watts per candle-power, as against 3.5 to 4 watts 
per candle power. 
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RECENT: Y PATENTED INVENTIONS. 
Electrical Devices. 


INTERNAL-COMBUSTION-ENGINE REGU- 
LATOR.—A. N. HATHERELL, Appleton, Wis. 
This invention relates to means for automatic- 
ally regulating the speed of internal-combustion 
engines. The regulator consists principally in 
a swinging contact member actuated by cen- 
trifugal force through the revolution imparted 
to the regular member in time with the opera- 
tion of the engine, said contact member being 
combined with conducting devices in such a 
manner as to short-circuit the electrical ignit- 
ing apparatus, thus stopping the ignition of the 
charge of fuel when the speed of the engine 
becomes too great. 


Of Interest to Farmers. 


WIRE-FENCE LOCK.—J. W. DrummMonp, 
Chillicothe, Ohio. The object of the improve- 
ment is to provide a simple, cheap, and 
easily-applied lock for connecting the horizontal 
strands of a wire fence to the vertical cross 
members or stays in such manner that the lock 
will be a strong and rigid connection of the two 
members and will not slip on either of them. 


PLOW.—J. Couuins, Dockery, Miss. The 
plow is especially adapted for opening new 
ground, but may be successfully employed in 
all work adapated to the plow. Adjusting 
mediums are provided for a knife-colter where- 
by said colter may be given vertical adjustment 
to or from the point of the share, which med- 
jums can be quickly and conveniently operated 
and are of such construction that a guide is 
provided for the colter between its ends and 
the colter is held at the side of the beam, the 
colter’s adjustment being made by sliding the 
mediums to and from the heel of the beam. 


TRACTION-ENGINE.—R. Re&eEp, Logansport, 
Ind. The engine is capable of general use, but 
is especially adapted for agricultural purposes 
and to which many kinds of farm implements 
may be applied. The device will operate any 
kind of a farm implement that can be drawn 
by horses or a motor. Means are provided 
whereby the power can be transmitted to all of 
the wheels upon which it operates. Also for 
turning the vehicle about sharp corners by op- 
eration of the motor itself, and for additional 
manually-operated steering means. Power may 
be applied at will to rear and front wheels or 
either alone for changing speed and direction 
of motion. 


LEVELING AND RAISING DEVICE.—G. H. 
TrENpAS, Sherman, N. Y. The aim of this in- 
ventor is to provide a leveling and raising de- 
vice which forms a permanent part of a port- 
able machine, such as a grain-separator or the 
like, and which is arranged to permit con- 
venient leveling of the body of the machine or 
raising the same, if necessary. 


INSECT-DESTROYER.—L. Tanner, Cheney- 
ville, La. This insect-destroyer is especially 
designed for destroying boll-weevils, cotton 
eaterpillar-moths, boll worm-moths, sharp- 
shooters, and other insects injurious to the 
cotton-plant and other growing plants. It can 
also be used on insects in gardens and orchards. 


Of General Interest. 


SCRAPER.—I. W. Evnry, Athens, N. Y. In 
its preferred embodiment the invention com- 
prises a carriage formed of two runners with 
rigid connection between them. On the run- 
ners is arranged a movable draft-bar, and to 
this bar is connected a scraper proper, which 
is normally held rigid with the carriage, but 
which upon the release of a latch is drawn to 
the bar into dumping position. Operation is 
entirely automatic except for manual operation 
of the latch. The scraper removes snow from 
ice or other surfaces, but is useful in connection 
with other materials. 


STEAM-TRAP.—E. J. Ryan, Danville, Il. 
The object of the invention is the provision of 
a new and improved steam-trap arranged to 
periodically and automatically insure a com- 
plete discharge of the water of condensation 
without danger of leakage of steam. The de- 
vice is composed of comparatively few parts, 
not liable to easily get out of order. 


IMITATION EMBROIDERY.—N. Nozk1t, St. 
Chamond, Loire, France. The present inven- 
tion relates to letters of the alphabet, figures, 
and other embroidered signs the characteristic 
feature whereof resides in the fact that the let- 
ters and signs are made with a cord having 
swollen portions. These letters applied on 
paper are sewed upon all kinds of tissue. They 
are made of thread or cord having some parts 
thicker than others, corresponding to the 
calligraphic outline of a previously-made de- 
sign. 

SHIRT AND GARMENT SUPPORT.—S. 
Lonpon, New York, N. Y. The improvement 
has reference to shirts or shirt-waists, such as 
worn by small boys. The object of the inven- 
tion is to provide a garment of this kind with 
means for supporting the trousers in a resilient 
or elastic manner without recourse to suspen- 
ders. 


GIRDER-CARRIER. — CC. L. KETCHAM, 
Springfield, Mo. This device handles heavy 
bridge-girders and deposits them in place upon 
the structure to which they belong. It is 
of especial use where desirable to avoid de- 
laying traffic by blocking up the main line over 
the bridge. It also effects economy in construc- 
tion, both as to the number of men employed 
and the time required for accomplishing the 
placing of the girders, 


Pertaining to Vehicles, 


HORSE-COLLAR.—J, S. Hutu, Manly, near 
Sydney, New South Wales, Australia. This 
pneumatic horse-collar comprises an outer cas- 
ing and a pair of inner independent inflatable 
pads and having the lower ends thereof closed 
and overlapping one another, each pad being 
provided with an inflating-valve and provided 
at its lower end with an opening for a cord 
for introducing the pad within the casing. 


VEHICLE-WHEEL.—J. M. CarPENter, Mil- 
lersburg, Ohio. In this case the invention per- 
tains to improvements in wheels for vehicles, 
particularly automobiles, the object being to 
provide a wheel with hard metal or steel teeth 
on its periphery to prevent slipping on ice or 
frozen ground, the parts being so arranged as 
to not interfere generally with the spring- 
yielding of the wheel. 


Designs. 


DESIGN FOR A TOILET-POWDER RE- 
CEPTACLE.—W. A. BrapuEy, New York, 
N. Y. Mr. Bradley has invented a new and 
original design for toilet-powder receptacles. 
The body of this receptacle is nearly round, 
being slightly flattened in its broadest part. 
It is flat bottomed, The head tapers from neck 
portion up to the orifices at the top and the 
whole constitutes a very graceful and orna- 
mental toilet article. 


Notr.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you mann. 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces= 
sary to give the number of the inquiry. 

MUNN & CO. 


rr 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7496.—For manufacturers of iron 
baking ovens and bakers’ supplies. 


“U.S.” Metal Polish. 
Inquiry No. '7497.—For makers of pin machines. 
Drying Machinery and Presses. Biles, Louisville. Ky. 


Inquiry No. 7498.—For makers of 
paint. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. '7499,.—For machinery for manufac- 
turing steel pens, nibs and holders. 


Indianapolis. Samples free. 


luminous 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 7500.—For manufacturers of hot air 
pumps. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. '7501.—Wanted, a machine for auto- 
matically affixing postage stamps to letters. 

WANTED.—Patented specialties of merit, to manu- 
factureandmarket. Power Specialty Co., Detroit, Mich. 
_ Inquiry No. '7502,—Wanted, a machine for stamp- 
ing letters on metal disks. 

The celebrated “* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. '750%.—Wanted, a machine for manu- 
facturing corkscrews. 

WANTED.—Young man experienced in drafting and 
designing textile machinery ‘‘ New England.” Machin- 
ery, Box 773, New York. 

Inquiry No. '7504.—For makers of paper bottles, 
for milk delivery, also of machines for corking the 
same. 

WANTED. —Ideas regarding pateutable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 778, New York. 

_ Inquiry No. '7505.—Wanted, a machine for pro- 
jeciing opaque pictures or objects. 

For SALE.—Paying up-to-date metal working plant. 
Best location ; good building. $75,000, or wil! sell large 
interest to right man. Chance, Box773, New York. 

Inquiry No. 7506.—For the manufacturer of the 
explosive Rack-a-rock. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialities, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Com pany, 18 South Canal St., Chicago. 

Inquiry No. '7507.—Wanteé, woodworking ma- 
chines for sash and door factory. 

WANTED.—An experienced master mechanic, who 
has received not less than $2,500 per year, to take charge 
of a large manufacturing plant in New England. Re- 
ferences required. Plant, Box 773 N. Y. 

Inquiry No. 7508.—For makers of portable 
houses. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St.. New York. Write to-day. 

Inquiry No. 7509.—Wanted, a small ice machine 
ot about 50 to 100 pounds a day. 

Manufacturers of a]l kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made Of pressed steel. Send 
samples. N.Y. Die and Model Works, 508 Pearl St., N.Y. 

Inquiry No. '7510.—For the makers of the Garden 
City Rotary Air Compresser. 

INVENTIONS WANTED.—Undersigned will consider 
one or two good patented or patentable inventions to 
manufacture on royalty. Something in popular demand 
preferred. Honest treatment guaranteed. F. Rani- 
ville Company, Grand Rapids, Mich. 

Inquiry No. 7511.—Wanted, the makers of a 
novelty called the Tumbler, being a blue capsule with 
a buck shot in it, and small American flag around it ; 
the capsule to hold about 1 ounce. 

WANTED.—Competent man who has knowledge of 
Mecbanical Engineering, to take a position as traveling 
salesman for the selling of construction material used 
in Insulating Refrigerating Plants. Apply by mail to 
the Bruening Cork Company, Oakdale, All’y Co., Pa. 


Foot and 


66 i} } 
Star” sot enn. 
Automatic 
Lathes 


Cross 
Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 


s 
Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORK “ANSHIP. CATALOGUE FREE 
SEBASTIAN LATHE CO., 120 Culvert St, Cincinnati, 0. 
Foot and Power én ‘snapers and brit Brossos, 


ers, Shapers, 
SHEPARD LATHE CO., 138 W. 2a St. Cincinnati, O. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


Carriage Motors 


For Bicycle, Contact 
or Jump Spark 


One Piece Casting. Light 

eight. Large Bearing Sur- 
faces. Write us to-day 

GRANT-FERRIS CO. 
Troy, N. Y. 


Presses for 
Sub=-Press Work. 


Five sizes. Sub-Presses and 
Tools to order. 


G2 Send for Catalogue. 


BLAKE & JOHNSON, 
P.0. Box 1054, | WATERBURY, CONN. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
4 interchangeable. Made of 
ron, steel or bronze. Can be 
driven by belt, motor or en- 
ne attachment. Large Illustrated Catalogue free. 
‘ABER PUMP CO., 32 Wells St., Buffalo, N.Y.. U.S.A. 


PHONOCGRAPHS 


: TEST FREE CATALOGUE 
RECORDS No. 16 


EUGENE CLINE & COMPANY, 
50 Dearborn St., Chicago, TIl. 


THE EUREKA CLIP 


The most useful article ever invented 
for the purpose. Indisvensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen 
erally. ook marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all bovuksellers, stationers 
and novion dealers, or by mail on receipt 
ofprice. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloomfield. N. J. 


An Automatic Pump 


that works wherever there is a spring, 
creek or pond. It, costs but little and 
works day aud night without atten- 
tion or expense. The Niagara 
Hydraulic Ram, vsep anp Ev- 
DORSED BY THE U. S. GoVERNMENT. 
Is made in all sizes, Free bookletand 
terms toagents upon request. 

Niagara Hydraulic Engine Co 

140NassauSt., New York 


Factory Chester, Pa. 


Do You Use Chucks? 


If so our catalogue will interest 
you. Sent free. New styles. 
New sizes. Liberal discounts, 


SON 9218 


THE CUSHMAN CHUCK WORKS 
Chucks Exclusively Hartford, Conn. 


JAGER Marine 
4-Cycle Engines 


Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Sizes 3to60 h. p.. Send for catalog. 


CHAS. J. JAGER CO. 


Cor. High and Batterymarch Sts., 
Boston, Mass. 


y French Motors for Lighting Plants 


The “ASTER” is the best French 
motor on the market for lighting houses, 
ly hotels, etc. Small, compact, simple and 
Gafe to operate. Motive power alcohol, oil 
or gas. 2 and 4 cylinders. Great power 
for small engines. Easy running. Write 
for illustrated Price List. 


ASTER COMPANY 
1591 Broadway NEW YORK CITY 


TT XIS 


GRINDER 


Has no pumps, no valves. No 
piping required to supply it with 
water. Alwaysready for use. Sim- 
plest in construction, most efficient 
in operation. Price will interest you. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby &t.s Rocktord, Ill. 


(9840) J.F. writes: In regard to the 


answer to question 9697, ScIENTIFIC AMERI- 
cAN, July 15, 1905, I doubt that the lead ball 
should strike the ground earlier than the one 
of cork. Supposing the balls to fall in a 
vacuum from the same height and at the same 
instant, the only force acting on them will be 
the force of gravity. This force produces a 
constant accelerating velocity of 32.16 feet per 
second on any freely falling body, disregarding 
weight or shape. Therefore both balls will 
receive the same velocity and consequently 
strike the ground at the same time, when fall- 
ing in a vacuum, In the case of bodies fall- 
ing in the atmosphere, the only difference from 
the former case consists in the introduction 
of the resistance of the air, retarding the veloc- 
ity produced by the force of gravity, and whose 
effect on the falling body depends only upon 
the amount of surface the latter presents to 
the air. The shape of the balls being the 
same, the resistance of the air will be the 
same for each. The resulting velocity, or 
velocity produced by the force of gravity minus 
the amount of velocity neutralized by the re- 
sistance of the air, is the same for each ball, 
the two terms of the expression being the same 
for each, they reaching the ground, therefore, 
the same instant also when falling in the at- 
mosphere. 


(9841) C. V. asks: Please give for- 
mula for “frosting”? incandescent lamps (elec- 
tric) ; also for dyeing same in either three fol- 
lowing colors: scarlet, blue, and green. How 
long should they remain in frosting or dyeing 
fluid for good, permanent frost or dye? A. The 
colors used for dipping incandescent lamp bulbs 
are generally aniline dyes dissolved in varnish. 
A transparent varnish should be used, and 
made quite thin. It is better to make several 
dippings of a thin color than to attempt to 
reach the depth desired by one dipping. The 
bulbs must be perfectly clean and dry when 
dipped. They may be washed in soap and 
water, dried, and wiped with alcohol just be- 
fore dipping. The hands should not touch them 
after the washing. A good method for doing 
the same thing by means of photographer’s col- 
lodion is given in ScIENTIFIC AMERICAN, Vol. 
74, No. 10, answer to query 6751, which we 
send for ten cents. Another good article upon 
the subject may be found in SupPLEMENT No. 
948, price ten cents. 


(9842) J. R. D. asks: If agreeable, 
will you kindly advise what metal has the 
most expansive property when subjected to 
heat, and also state to what extent quicksilver 
or mercury will expand by heat, and whether 
or not quicksilver expands more by heat than 
does water? <A. We give you the rates of ex- 
pansion of several of the metals which expand 
most rapidly by heating: Potassium 0.000249, 
sodium 0.000218, mercury 0.000182, indium, 
0.00014, cadmium 0.000094, lead 0.000088, 
aluminium 0.000070. Mercury expands more 
than water does for the same change of tem- 
perature near the freezing point. The rate of 
expansion of water as given in the ‘‘Physico- 
Chemical Tables’? of Castell-Evans is 0.0000644. 
All the figures we have given above are from 
the same tables, which are of the highest au- 
thority. 

(9843) J. F. W. asks: 1. In a series 
or current transformer, will the E. M. F. of the 
secondary vary as the current in the primary 
increases or decreases, the HE. M. F. of the prim- 
ary remaining constant? A. In a transformer 
the voltage in the secondary varies with the 
ampere turns of the primary. Hence a change 
in the amperes in the primary would make a 
corresponding change in the FE. M. F. in the 
secondary. 2. In the boosting transformer when 
the primary winding is connected across the 
mains and the secondary in series with the cir- 
cuit, the E. M. F. of the secondary is added to 
that of the circuit. If both windings be con- 
nected in series with the circuit and with each 
other, as in the following diagram, what, if any, 
effect will take place in the BE. M. F. of the 
circuit? A. If both primary and secondary 
were connected in series with the line, they 
would simply act as any other inductive re- 
sistance would act, and would retard the cur- 
rent, They would simply constitute a part of 
the load of the dynamo. 
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Scientific American 


NevemBer 18, 1905. 


‘* These two I use daily.”” 


ARNICA 
Tooth _.. 
Soap 


Is antiseptic; 
preserves while it 
beautifies. No 
spilling or wast- 
ing; convenient / 
and economical. 


25 Cents 
At all Druggists 


STRONG’S 
Arnica Jelly (Carbolated) 


Keeps the skin free from roughness 
and pimples. Nothing better for 
sunburn or chapping; also for cuts, 
bruises, burns and all eruptions. 
Keeps the skin soft, smooth and del- 
icate. The collapsable metal tube is 
convenient and unbreakable. 


Take tt with you wherever you £0. 
Lf your druggist hasn’t tt—Send to us. 


Sent postpaid on receipt of 25 cents, 


C, H, STRONG & CO. 
CHICAGO 
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Control Your Car 
and avoid accidents. ‘The Watres 
a touch of the 


Q does it. with 
h anc suddenness than is 


init it’s worth $3 10 --in insurance, 

blows a powerfal whistle and inflates tires. 

is under the car, out of sight, 

Gas Engine Whistle Co., 1137 Broadway, 
Booklet No, 1, Brake; No. 2, Motor Boat Whistle: No, 

Whistle, — Chicago Representative, Win. R. Johnston, 


Is not disfiguring because it 
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Stationary 
36 Mich. Ave. 
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INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


November 7, 1905 
AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Adding machine, E. Bbinger ............... 803,571 
Addressing machine, J. S. Dunean .. ... 803,677 
Agri “utural implement, S. L. Allen .++- 803,586 
Air brake mechanism, J. Dillander. «+. 803,564 
Air brake mechanism, R. W. Kelly... «+. 804,136 
Air brake release and signal valve, H. 

DUKOSMICD ip sie! eaten galapdidee se: ogee aleele says 805,746 
Air brake system, F. H. Dukesmith........ 803,815 
Air brakes, double heading valve device for, 

Herr GPUrne rat. ech ta sw 804 os wig Sh erate 803,591 
Air compressor, C. Neumann. , 804,159 
Alloy, F. W. Moffett ............ cece eee ee 83,921 
Alloys, making zine, P. & A. Guhi's...... 804,006 
Ammonia by synthesis, making, H. C. Wolte- 

TECK 3.5 seeeices cates hl ed : 803,651 to 803,653 
Animal stock, J. H. Kendall .............. 803,600 
Aproa or conveyer, traveling, I. Trolley.... 803,643 
Auger bits, die for making, C. C. Hiatt..... 803,824 
Auger, earth, E. B. La Mont 804,141 
Auriphone, R. W. Goes ............ . 803,892 
Awning and blind, combined, J. 803, 696 
Axle box, car, A. G. Elvin........ 803,748 
Axle for vehicles, steering, F. A. Law...... 803,606 
Baling press, G. HE. Rider ................ 803,626 
Balloon apparatus, captive observation, R. 

Be: MAMAN Ky WTS esse, vee ote wena ie ea ale 8 escer ese 808,573 
Banana slitting and peeling mechanism, A. 

FCS: ne Se ane Ssress occas OS ais Gian ye ba ag els 803,761 
Banker, T. O. Sharp ¥ . 863,719 
Bath apparatus, needle, S. J. Jackson. 803,598 


Bearing for car ournal boxes, J. M. Hop- 


kins, reissuz ... 12,404 
Bearing metal, antifri + 803,920 
Bearing, roller, Reynolds & niayers, + 808,625 
Bearing, vehicle wheel, H. C. Peterson - 803,849 
Bed, folding, H. D. Parlee - 803,779 
Bed, invalid, B. McMahan - 803,619 
Bed, metallic sanitary folding, EK. J. Baker. 803,085 
Beet root topping machine, A. Pruvot...... 804,172 
Beets, treating sugar, M. Weinrich.. «+ 803,945 
Belt deflector, polishing, E. W. M. y.. 803,800 
Belt fastener, J. P. Sarle ................ 803,716 
Belting or the like, manufacturing, J. S. j 

PAtter Sone o s.6. 5c54. 0 "o.s dale sea /e-e sheyaee Sie aleddye 803,781 
Bench leg, R. 8S. Brown .. - 803,873 


"2 803,988 
. 803,964 
804,154 


Bending machine, R. A. 
Benzin can, J. E. Baker 
Berry box, W. C. Miner 
Berths and analogous devices, controlling ap- 

paratus for suspended ships’, W. White- 

TROUSE, «eine aisha Sao ote, As thn es asetinal awison area ne viel 
Bicycle fan attachment, D. Stahlhut 
Billiard cushion, J. S. Patterson. 
Billiard taole, Elliss & McGuire... 
Bindex for leaves, R. D. Miller............ 


803,635 
803,780 
» 803,998 
803,705 


Binder, loose leaf ledger, and the _ like, 
temporary, G. Higginscn .. 804,007 
Bit brace, H. J. Cook ............... . 803,669 
Blanket protecting device, Chaloner & Chip- j 
chase 803,991 
Block signal tem, C. E. Bennett. 803,539, 803,540 


Blocks. type. and other printing matter in 


forms, clamp for securing, R. Andrieu. 804,183 
Blower, C. Neumann ..............00eeeeee 804,028 
Blowpipe, gas, E. Fouche «. $04,002 
Boat, life, F. W. Brown ... . $04,095 


Boat or ship, C. P. Leavitt 803,607 


Boat spray and water guard, H. C. Morse, 


804,154, 804,155 
Boat, submarine, H. O. Eiane .. $03,885 
Boiler cleaner, B. Irwin .................. 804,194 
Boiler connection, superimposed, 
Schmelzer." velco. vedere ok 804,174 
Boilers to service condition, 
restoring, A. R. Raymer, .. 12,403 
Bolt cutter, C.K. Lassiter . 804,142 


Book for recording seores in coutests 
Tritt 
Bottle case or crate, Adams & Rice. 


.. 804,177 
+ 804,081 


Bottle closure, ©. C. Smith ........... :. 803,860 
Bottle, non-refillable, T. G. Clifford .- 808,992 
Bottle, nursing, FP. Herb ............. » 803,590 


1. 804,188 


O. H. Fishburne e 
- 803,756 


nursing, B. L. Gwynne. 
machine, J. A. Pri 


Bottle stopper, 
Bottle warmer, 
Bottle washing 


fa) 804,470 
Box fastener, G. Klenk ............... -- 804,138 
Brace bit depth gage, dj, Tiede. «. 803,939 
Bracelet, S. B. Kent .. $04,137 
Brake beam, Buhoup & Ritter «. 808,874 
Brake mechanism, W. Hefflin . 804,124 


W. Ball 
W. Porter 


803,802 
804,169 


808,925 


Brazing compound, 3. 
Brick mold, building, 
Brine distributing apps 

tems, If. Ohde 
Briquet making press 


2 804,065 


Steven 
Briquets, manufacturiug, CG. Hopfner ..... 804,193 
Bromo lecithin and making same, P. Ber- 

PON 6 os Soden Fede gins d ashes DS Tae 4 Here a Ee es 803,541 
Bronzing machine, Gardner & N 804,112 
Broom attachment, G. M. Stewart..... . $64,066 
Brooms and brushes, manufacture of, 

Roseman Se -. 808,857 
Brush holder, N. Bassett .. -. 803,803 
Brush holder, H. G. Reist .. 803,853 
Brush, tooth, W. S. .. 803,995 
Buckle, R. As Brown 60.01 eete cd eed . 803,546 

: . H. Fishel . 803,576 

1x eee Be MAIO Y oad se ware giei sie bee - + 808,822 
Building block mold, W. Porten .. 804,041 
Building block mold, Cc. J. W. .. 804,122 
Burial casket, C. E. Myers .......... .. 803,843 
Button, G. F. & A. J. Grove . 803,754 


Button working machines H. 


12,400 


issue . . 
Can. See Benzin ¢ 
Candle and candle wick, J. Pereira....... 803,848 
Candles, apparatus for making, J. Pereiru.. 808,847 
Candles, making, J. Pereira .............. 803,846 
Car brake, E. H. Miller -+. $03,614 
Car brake safety device, E. H. Miller..... 864,150 
Car construction, metallic, T. R. Brown.... 803,663 
Jar coupling, J. A. Frenzel .. 803,579 
Car coupling, E. O. Evans .. -. 803,749 
Car coupling, automatic, W : ++ 804,031 
Car extension step, railway, i. Sirois ..... 804,062 
Car floor doors, mechanism operating, A. 

Campbell acre ie deve 605 662d sede shecelereceya 803,876 
Car grain door, railway, K. Osel .......... 803,707 
Car seat, J. Applin .............. 803,962, 803,963 
Car switching attachment, railway, H. 

Bens: o iepicud see ewe wes arese $04,060. 804,001 


... 804,025 
in 803,878 
803,552 
803,983 


Carbureter, gas engine, O. Minton .. 
Card and merchandise holder, C. O. 
Card and photograph holder, A. 
Cartridge holder, auxiliary, J. T. 
Cartridges in clips, machine for assembling, 


Ch 
S. Carlson 
Brayton. . 


On Ma Dissak® otis ce acta os eee ee 804,018 
Cash register, R. H. Riddle . 803,714 
Caster, I’. B. Upton ........... E 803,645 
Jaster, ball bearing, E. W. 803,682 
Celluloid and_ the da thereof, non- . 

inflammable. G. E. Woodward .........- $05,952 
Cellulose, manufacturing films or thre: 

M. Fremery, et WW ......... eee eee eee 804,191 
Cement bloex machine, J. I. Hancock. . 803,823 
Cement block machine, D. W. Weller. - 803,865 
Cement post fastening, Il. McMaster . 803,706 
Chain, R. A. Carter 2.0.2.0... eee eee ee eee $03,987 
Chart for drafting women’s ‘ 

McDowell ..........0..00ee eee 803,778 
Check controlled appuarat MH. s. 804,079 
Cheekrein and holder for si ¢ 803,683 
Cheese cutter, W. E. Burks..... . 803,807 
Cheese cutter. W. R. Montgom « 804,153 
Cheese cutter computing device, " 

DUNN. oo ese sees die. nce BAGS Sob he eo, eta 803,997 
Chuck, P. F. Krug 803,604 


Chuck for grinding joint rings, W. A. Davy- 


idson ......... i eaiake Pee ees Snes $08,812 
| Chuck, lathe, W. C. Briggs f ‘ 
Chute, BR. anon ga la ae 804,048 
ar cutter and mate ghter, 
Zi F. Herdrich .......6...esceee eee 803,758 
Cigarette machine, B. Cohen ...seeeseeeees 803,998 


803,947 | 


REFUSE ALL 
SUBSTITUTES AND 
77] \NSIST ON HAVING 
@ THE GENUINE 


“AE The Name is 


stamped on every 
loop — Au 


ih CUSHION 
BUTTON 
CLASP 


LIES FLAT TO THE LEG —NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk50c.,Cotton25c. 
Mailed on receipt of price, 


GEO. FROSTCO., Makers 
Boston, Maas., u. S.A. 


ALWAYS EASY 


ALIP-KRLIP 


<DUO” 
MANICURE- 
CigAR CUTTER 


A blade for each 
purpose, 


25e By Mail 
. Worth its 


A Perfect manicure. A Sanitary Cigar Cutter. 
Klip-Klip ‘‘ Duo” (two in one) has a 
sharp steel clip, file and cleaner. 
Keeps the nails in perfect condition. 
Alsoa separate blade which cuts cigars 
quickand clean. Itissanitary. Phy- 
sicians say everyone should use his 
own cigar cutter. It is light, compact 
and handsomely finished and sells at 
sight. Two combined for one price. 
At all dealers or mailed upon receipt 
of25c. The ‘‘original’’ German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 
MANUFACTURED ONLY BY THE 


KLIP-KLIP COMPANY 


656 Clinton Ave., S., Rochester, N. Y. 


OAD 


BUILDING M 


ACME ROAD MAGH Y. 


WASHINGTON, D.C 


Che 
Leading Fashionable Hotel 


ME” ROPOLITAN STANDARD OF EX- 
CeLLENCE. ABSOLUTELY MODERN 
AND HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 


JOHN T. DEVINE, Proprietor 


A Good Profit on Time! 


Do you want to make a little money with a little effort ? 


Yes / 


Then send us your name, address, and two references 


We will send you a free 


sample copy of 


THE FourR-TRACK NEws and full particulars of our 


Specially Liberal 


Terms to Agents! 


We want your services (if only during your spare time) 
and we are more than willing to pay you liberally. 


EVERYBODY WANTS 


The Four-Track News 


BECAUSE IT IS 


A magazine of Travel and Education 


A magazine of Delightful Entertainment 
A magazine of Valuable Information 

A magazine for the Father and Mother 
A magazine for the Boys and Girls 


A magazine for very Intelligent Person 


ITS FIELD EMBRACES 


EVERY NATION ON THE GLOBE 


AGENTS MAKE GOOD MONEY EASILY 


We would rather have 400 good agents than 4,000 poor ones. 


Anyone 


with a little ambition can be a good agent, for THE Four-TRAcCK NEws is a 


self-seller. 


Do you want to be one of the 4oo ? 


All the agent has to do is show the goods! 
It costs you nothing to get full particulars toagents, and a parapi copy. 


Send your address and two references to 


GEORGE H. DANIELS, Publisher 


Room No. 26, 7 East 42d Street, New York 


NoveEMBER 18, 1905. 


Before the cold 
weather sets in 


Geta 
Residence 
Telephone 


It saves exposure. 

It saves doctor’s bills. j 
It means convenience and economy. 
Rates are low. 


NEW YORK TELEPHONE CoO. 
15 Dey Street 


WILLIAMS °3hcx® 


The acme of luxury, 
convenience 


and 
economy. 


Williams’ Shaving Sticks, 
Shaving Tablets, Toilet 
Waters, Taleum Powder, 
Jersey Cream Toilet Soap. 
Write for booklet 
*¢ How to Shave” 


Tue J. B, Witutams Co. 
GLASTONBURY, CONN, 


gic Trick Free 


This book treats of the fascinating art 
of the magician asa Social Ac- 
complishment and a me: i 
creasing your Earning Ca 
The Ansbach Corresnonde: 
chool of Magic, Incorporated (p: 
in capital $50,000), is the only insti- 
ttion of its kind in the world. My 
method of teaching is notan experi- 
ment any more. Ihave taught magic 
for over thirty years. People of the 
i/ highest social, professional and commer- 
standing are, and have been among 


malified endorsement. Courses $15 up. 
Write for illustrated book and free trick 
before it is too late. Evcluse postage. 
The Ansbach Correspondence School of 
Magie, Dept 9. Hi ule, New Jersey 


students. My book contains their un- 


_ Motion Picture 


: MACHINES and FILMS 
¢ y ry STEREOPTICONS and SLIDES 
wg For Public Entertainments, in 


Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 


KLEINE OPTICAL CO., 52 State St., Chicago, IL. 


(“20% Century 
Limited” 


The ‘20th Century Limited”’ is 
the train that makes possible the jour- 
ney between Chicago and New York | 
without any loss of time, leaving after 
the business day is done and arriving 
before the business day begins. 

The ‘20th Century Limited”’ is 
the finest type of comfortable high 
speed operation in the world, as, also, 
is it the finest representative in ele- 
gance of appointments and the perfect 
character of equipment. 

The best train in America is the 
“20th Century Limited’’, each way, 
daily, between Chicago and New York 

} 2 18 hours. 


Lake Shore - 
New York Central 


For copy of ‘‘Book of Trains”? or 
information about your travel mat- j 
ters address the undersigned. 1 


A. J. SMITH, Gen. Pass. Agt., Cleveland, O. 


| C. F. DALY, Passenger Traffic Manager, 
Chicago, II. 
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Cigarette machine pasting an .: 
Campbell ............-. .--- 
Circuit breaker, M. B. Fie?! 
Circuit breakers, trip coil for, J. 
Wards. Otis saves ocehetes serbia nue ysiesh a siaie cin’ 
Circuit for operating signaling devices, 
metallic, Andriano & Herbstritt..... 
Cisterns and cesspools, form for maki 
Fis OBDOENY “o.055 55 2 ee sug seca erie ales 4 
Clamp, W. H. Clendenon.............-..-+ 
Clamp for cross rods, metal, J. C. Russell. . 
Clay cleaning device, H. Diesener 
Clays, vevivifying spent, A. B, Latting..... 
Cleasance indicator, W. B. Updegraff....... 
Clock, electric, L. Agostinelli 
Cloth napping machine, 5. H. Marble 
Clothes bag, G. L. Barrett 
Clothes fastener, A. Mathews 


Clutch, friction, de Dion & G. Bouton 
Coke extractor, J. S. Ham............ 
Coke oven, M. E. Rothberg.. ans 
Collar, F. Hofmeister 


Collar and necktie fastener, H. 
Colter clamp, E. J. Doolen 
Com node, L. Lotz 


HVA MS sate: dageeeoae 2h sre Sede eA meet eel is 
filam 
Condenser system, I. 
Control system, C. W. 
Convertible chair, D. T. 
Conveyer, J. L. Causey 
Conveyer and leer, combined, F. A. Shunk. 
Conveyer, spiral, McGrath & McAndrews.. 
Conveying apparatus, Wallace & Nash.... 
Cooking app:ratus for cans, I’. F. Stetson.. 
Core compound, R. Ditty 
Corn huskers, alining 


car forwarder for, 
CBs, Curtiss: | cer 3 i de Os pin ae nos 
Corn popper, Favorite & Schermerhorn.... 
Corner shieid or protector, O. Carlson...... 
Corset and other articles of counterpart con- 
struction, C M. Frost a 
Cotton picking machine, W 
Coupling, J. & J. O. Timms 
Coupling, J. O. Timms ... i! 
Coupling device, H. H. Williams 
Coupling device, D. Miller 
Coupling or union, A. Meyer 


804,182 | 


- 803,572 


Capt. SKINNER 
tells how 
BRAINS and 
SKILL will ale 
ways overcome 
mere Brute 
Force. 


A JAPANESE VICTORY 


acca JAPANESE STRATEGY—THE FLANK ATTACK 
against the zxdzvidual or an army—and the ever successful 
The Wonderful 


All the Secrets of Jiu-Jitsu Japanese Method 


8 of attack and self-defense, by which the WEAK defeat the STRONG. The complete course in one 
804,016 volume, by Capt. Harry H. Skinner, 12mo, cloth, nearly too photo-illustrations. By mail, $1.00 


804,178 | CAPT. SKINNER’S BOOK is the OFFICIAL TREATISE 
Pree tes of this wonderful system. It has been selected by the Navy Depart- 
803,967 : ment at Washinglon for instruction of the crews on our War 
Perl Vessels, and orders have been issued by the Government A uthost1- 
803,586 BOY TAKING A FALI, OUT OF ties at Washington to have 

A BIG BULLY this Book placed in all the 


iva) 
S 
a 
ao 
mii 
rs 


-+ 804, libraries. It is now used 
2 

: Bra by the Officers and men of 

phe the U. S. Army and Navy 

BOE 88) as well as the Police Depart- 

: 808,703 | ments of New York, London 
+. (BOB, 787 and other large cities. 

2 8087680 | President Roosevelt, our 

+ 803,667 | most distinguished exponent of 

803°720 Jiu-Jitsu, says the art is worth 

By | more inevery way than all ot our 

poses athletics combined. — Review of 

808,944 Reviews, 


803,724 


803,566 THE U.S. GOVERNMENT has adopted this Science as 


a part of the wstructionat Annapolis Naval Academy 
and West Point Military School. 


803,994 ; . 
804/110 JIU-JITSU, by Capt. Skinner, described with simple eloquence, enriched with many 
803,741 | photographs from life. Handsomely printed.-New York American. 


I 
* JLU-JITSU—Capt. Skinner gives clear, careful explanations of all the Various positions.—N. Y. World. 


803,685 Capt. Skinner’s book is a comprehensive work in letterpress and pictures of this remarkable science.—Tribune. 


803,729 : The reading of this book is all that is necessary to make any man, woman or boy master of all the secrets of JIU-JITSU. 
803,730 - The third edition of this remarkable book also contains the 18 physical culture or 
803,648 : “set up” exercises in use in the armies and navies of all the civilized powers. 


803,840 JAPAN PUBLISHING COMPANY, Dept. E, American Tract Society Building, NEW YORK, N. Y. 


Crate, foldable, H. M. Averill *. 808,537 | 
Cultivating tool, G. F. Hall . 803,583 66 ” The W 
Cultivator blade, J. S Harlow. ............ 803,899 - 2 Won- 66 a E 
Cultivator, listed corn, J. B. Proskovee, Jr. nee TH E LEADER e derful AUTO-MARIN 
urtain holder and adjuster, J. Cook....... 804,101 13 HP. Gasoline Auto-Marine Engine 99 
Cutter blade, P. F. Bolt! -- 803,804 : eee 
jutting ana saniching eaetice J. & 7 i . Built like a watch. Beautifully Finished. Accu- MOTOR 
Evans 2 2 . 804,108 ! rately Constructed. Light, Strong, pou and 37 5 
Para ran ais ES) es a a give eh oh essa Se ; iseless i tion. uitable for launches 
Dialkyl-malonyl-urea, making, F. Mayer.... 803,774 ' pom IB te 1 fect fd Dri $ 0 
Display ‘ean, J- Schnabel * S038 OP ot. ath eae rust : 
Display fixture, shoe, Gruss & Alexander. 803,688 anteed. Perfect Speed Control. Complete ENGINE 
Display rack for advertising cards, D. R. hea descriptive catalogue upon application. ONLY 
AIM cede as os eee es 5 802 MANUFACTURED BY 
Ditching machine, . Brow 804,096 CLAUD E SINTZ, Weight 324 Ibs 
or, rain, J. Siemsen ..... . 804,0' S : ¢ A J ol (OS. 
Door, opening system, electric ‘ Z ; 92S. Front St.. Grand Rapids, Mich. Height 114% in. 
So Pla thi. ccna vet ied dinerne watewere nes 04,040 ‘ 
Door ventilator, L. Ulrich .. 803,863 Convert Your 
Dough shaping machine, F. Streich........ 803;862 They Make Bad Roads Good How Bone 
Draft attachment, C. W. Petro...... - 803,926 | Noslipping or skidding of wheels on any LAUNCH 
Drain pipe seal trap, W. R. Bonnell... .. 803,979 i 9 kind of conveyance if fitted with is 
Draining marshes and the like, apparatu = Rated at 1h. p. Has shown nearly 2h. p. No valves, gears, springs or 
for, J. Brants ......-.....- iP Uglies ones 804,092 | WEEP’S TIRE GRIPS cams. Jump spark. Reversible. Speed controls Only three moving parts. 
Dredging apparatus, BR. G. Hantord!: "1 8037587 which ensure steady traveling. Can be car- Could not be made better if it cost five times as much ORDER 
, ry NOW-—they are selling so fast you may be disappointed later. 
Dress suit case, C. E. Turner ....... «. 803,732 ried _in any car. Occupy but little space ° : 
Drill bit, rock cutting, a. G. Leyner. a 803/911 Easily adjusted. Anyone can apply them. Auto-Marine Motors from 1 to 20 h. p. 
Drinking fountain, J. II. Tomlinson........ 803,731 | : Ex otects occupants of car from flying mud, | Detroit Auto-[arine Co., 75 E. Congress St., Detroit, Mich. 
Dust, laying and absorbing composition, B. Seas for e' descriptive Ep ense! . in wet weather. Send Formerly Detroit Lackawanna Co. 
MNO ater esis Sad ciel gaycheee le etew fb egw inward 3,632 ; ue 7 
Dye and pnaking same, monoazo, Herzberg B08 592 | WEED CHAIN TIRE GRIP CO., 28 Moore St.. N. Y. City = 
ve SleDeLte i eae ads ace WEES eee Lo oad ,092 ™ DO 
Dyeing indigo resists, J. Ribbert.......... 803,855 YOU USE GRINDSTONES ? 
Eaves trough, C. Crawford ...... i 803,670 Serd the Name of Your Car If so we can suppiy you. Ali sizes 
Electric apparatus, vapor, A. D. Lunt. 803,836 or engine, and we will send tull infor- mounted and unmounted, always 
Electric currents into continuous curr 5 mation about the Apple Auto- = kept instock. Remember, we make a 
instrument for converting alternating, maticSparker. The best storage specialtyot selecting stones for all s e. 
J. A. Fleming Seis GV Sur Davo aeted @iansnaeracs 803,684 battery cuarger fr automobile launch cial purposes. Send for catalogue “IT” 
Electric generator, direct current dynamo, < > "I 
i ee Lamme, reissue ......... 0.000 12,406 The Dayton Electrical Mfg. Co. The CLEVELAND STONE CO. 
Electric motor control system, CG A. 7 : 98 Beaver Bldg. Dayton, Ohio. 2d Floor. Wilshire. Cleveland, 0. 
MUO 6. > 65.55 25 eosie tavard So deck ahi odfetaraeeies 804,156 | on fe _ 
Electric switch, A. E. Handy ........ . 803,898 7 
Electrical rosette, G. W. Goodridge 804,114 
Electrolytic process using insoluble anodes, 
AL Ghee Betts hi cncca eens ce tote eee shecciegn Ware 803,543 ® 9 
Elevated carrier, M. 803,690 2 
Elevator safety device, J. W. Smith, Jr.. 803,634 
Embroidery frame suspension device, R. fer 
A711 | ee I Re ne ee 803, 
Ynameling; 7 x Henkel. ue o ee ia eis ed .- 804,010 " 
nergy and heat, apparatus for the produc- : : é 3 
Gin of mechakieal G. oo. & Cl EL _ is built on a new plan. It is essentially different from the English encyclo- 
WON OR: ste carte ite tac Saale 0.5 Sete Hanes 803,73 edi i = “ : ” i mdi 
Bnveree iigisaiizes ee ; so4014 ate sie pial aeen so-called ‘‘American’’ works of an encyclopeedic nature. 
Envelop clasp, J. A. Sherman 03, 631 ealizing that the interests i iti ip- 
Taverne acket, We dettvon Pret g of American citizenship now extend to every 
Excelsior wrappers and pads, ma | country and every department of Commerce, Art and Science on earth, the 
the manufacture of, H. F. Shadbolt...... 803,718 blish a 
Explosion engine, E. T. Pollard ... 803,623 publishers of 
Eyeglass holder, H. Bick ........ 803,975 
F'yeglass lens, W. K. Kight .... 803,909 
Fanning mill, A. V. Cleland ............. 803,558 
Weed bag, E. Pyle .............cceeceeeene SOSESL | 
Feeding and delivering articles, O. M 
Tissak, ct ajar hots ce ee ons ese nev uid ere 804,145 ! 
Feeding apparatus, poultry, G. C. Scott .... 804,057 
Fence post, J. M. C. Rentfro............. 803,789 
Fence post, cement, A. Moler ....... -. 803,615 | 
Fence post, cement, J. K. Purinton - 803,785 - 
Fence post, conerete, C. Spiess ....... -. 803,861 
Fifth wheel, W. B. Morgey..... -. 803,841 © 
Filling attachment, E. H. Gold .. .. 803,893 
Filter, J. G. Garland ......... . 804,004 
Filter, W. Noles ....--......... cc eee eeeece 804,161 | 
Fire apparatus brake mechanism, T. F. | 
TPOOD: | spolerisea eka eee ke ares ale Qn ereterdendies one 804,071 i 
Fire escape and water tower, combined, 
Schwarz & Bryant ................6. 803,717 - 
Firearm, automatic, W. J. Whiting....... 803,948 ~ 
Firearm sighting attachment, W. P. Shat- 
MUCK ss. crsess BAe Susan waste & ole SEA ae he 803.791 . 
Firearm trigger arrangement, S. Turudija. 803,644 a 
Birep lace: and stove, combined, W. A. aa 6 ew fl ria 10nd ncyc opae la 
Douglass: io. wees re ee hus aes, hake sree dae tite 804,106 
Fireproof door, self-closing, R. D. Mum- eha-G18 h 
OTC)! 2 SE Ss die Cre hing arate dharanj helene Sada & obs * ave mad int 
ah rods, device for holding, W. J. Walton. Bea eae E e it WORLD-WIDE IN ITS SCOPE. 
ishing ree . Rockwell ..........-. 4, very important ci in i i i i 
Floating device, L. Ledermann ............. 803,910 | y P city the two hemispheres 1S graphically described. 
Floo-s, construction of fireproof brick, 0. segint Every celebrated place, every famous building, every eminent character in every 
TACOADU, [ecclissi eho vg.c ines enote-e w , ie i 3 
Flue cleaner, G. W. Dean 803,562 quarter of the Globe is treated clearly and in a manner that interests beyond 
Fluid motor, J. Hofmann 803,595 description 
Fluid pressure brake, M. F. V He Spee aoe lear Pp * 
Fluid pressure controller, Furbeck & Carver. 803,68 j . . : 
Toot ean Ol EL Eetik  ene Bos bis : The poor of all Nations, their Sciences, Arts, Commerce and Pro- 
Fountain. See Drinking fountain. : essions—even the simple subject - ife— i i 
Wisi econoriivers. | ame seeapee ‘ie this work because it is trul Hints satlog a spa ee AS aaa 
F 
ee a pena carl Coen come ee my A mternatlonal 
Fuel feeding apparatus, J. r de Navarro. S04, 198 New International holds all that an Encyclopedia can hold from 
Fuel, feeding pulverized, E. J. Neville..... 804, as 
Furnace, E. G. Germer .........-..------- 803,581 5000 B. C. DOWN TO TO-DAY. 
Furnace doors, gates, etc., 1 
erating, J. S Hood .........0s- 2000 -+ 808,597 | AT LAST—AN INTERESTING ENCYCLOPEDIA s 
Furnace flue dust, utilizing. S. B. Sheldon. 803, 792 : 
Furnaces, reversing value for smelting and on ga 3 e 
other, R. Schneider ................44- 803,62 At last the New Int i ’ i : a, 
Furniture, Andrews & Schisiek s ; 503,901 tian te ane ee oe vrrsiaeaperrs $ publishers have produced an Encyclopedia 2 7 eos” 
urniture, post office .S. Fie . 803, Prati’ naenerien F : FF Se 
Fuse plug, Mectrical,’ G. B. Thomas Soren Its language is vivid, stirring and impressive to the mind and memory ; & a” sow 
Gage, H. Wi howe. oir area 804,067 | and it is this departure from the old-time dullness of style that makes “ The a FSS 
aging machine, automatic, 4, ‘ New L i it” : g PW 
Game Pre ier, th Pond. : so3,577 ; H 0 W MUCH DoY grow so rapidly on reader or student. m2 & 5 
garment, J. M. Van Orden............. .. 803,733 ° UCH DO OU KNOW? 
Garment supporter clasp, F. A. Stickel, Jr.. 803,637 . . A BOOK FREE 
Gas apparatus, acetylene, F. M. Moore.... 803,617 - ‘ ——— 
Gas burner, incandescent, J. Mallol . 808,771 | _ _Doyou realize that you probably cannot answer hundreds of 
Gas, generating, C. H. Claudel............. 803,557 | important questions that are likely to arise daily? We have pre- Re 
Gas Benerator, acetylene, J. W. Feather- sae Pate pared a , Question Boe “ee show you how many of these S 
StONE? 2 bediow Sa Aoee Grek al ties tec aed ‘ : there are. e price of this book is 25 cents, but we will r 
Gas light, T. Maguire .................... 803,837 | send it FREE at your request. i 9 
oe mantle, incandescent C. Py Lungren 808,835 | OUR SPECIAL HOLIDAY OFFER <3 & 
as mantles, repairing incandescent, C. M. & % 
Lungren eis 803,916 The Holidays are approaching and it is well to pre- Ss > Se 
; * 803°691 pare forthem, If youare interested in our Holiday 2 Sey 
Gearing, transmission, C. E. Neal. « 803,845 ! Offer concerning the Hew, interna ona), write us AS ” ase 
Gearing, variable speed, L. Megy.........++ 803,701 at ery The coupon attached will bring you all wy Sf oe eee 
Glass articles, machine for making, A. Ras- ree the particulars. & oe & 
Pillaire <a ee ee eke ae bbe welds oe et 04,173 DODD, MEAD & CO. Eo SF 
Glass molding machine, A. Strub.. . 8043069 372 Fifth Avenue New York, N.Y J Saee # 
Glasses, filling device for, J. F. Ch + 803,879 | id . : PGS a 
Gluing machine, F. J. Heybach.......... -». 803,760 
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Prevention is better 
than cure and the best 
preventive of coughs and 
colds and their allied evils is 


Jaeger Underwear. 


Physicians Everywhere 
Recommend It 


Catalogue explains everything. 
Free, with samples 


Dr. Jaeger’s S. W. S. Co.’s Own Stores 
New York: 306 Fifth Ave., 157 B’way. B a 
lyn: 604 Fulton St. Boston: 228 Boylston Se 
hiladelphia: 1510 Chestnut St. Chicago: 82 
State St. 
Agents in all Principal Cities. 


a 


Road Freighting Traction Endines 


( ) Siberia, 
Spain, India, Central America, Sandwich Islands 


Over 200 in use On Pacific Coast alone. 


have them. 

Engines 110 Horse-power. Wood, Coal, or Oi] 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 


THE BEST MFG. COPIPANY 


San Leandro, California 


Cable Address, DANBEST. Writefor our New 
Codes, Western Union and MeNiel. Catalogue No. 18 


—; Avoid the Vibration! 
“\ 


There are no jol:s or rebounds under either 
light or heavy toads in your Motor Car if it 
,. be fitted witn the Supplementary Spi- 
ral Spring which adds comfort, safety 
and pleasure to motoring. Saves springs tires 
and engine. State make and model of car. 


SUPPLEMENTARY SPIRAJ, SPRING CO. 
4529 Delmar Ave., St. Louis, Mo. 
Eastern Agents, AUTO Cover anp Tup Mra. 
Co., 148 W. 56th St., N. Y. City. 


FIRE PROTECTI | 


AT LOWEST COST 


Save Your Fire Losses. Our Extinguisher is 
cheapest and best made. Send for Booklet and full 
particulars. It’s to your interest. 


THE FIRE DUST CO. 
National Bank of Commerce Building, St. Louis, Mo. 
Agents wanted throughont United States and foreign countries, 


Schwartz Furnace 


FOR MELTING GRAY IRON, 
STEEL, COPPER, 
BRASS AND 
BRONZE 


: Send for Catalogue 


HAWLEY DOWN DRAFT FURNACE CO. 
NEW YORK, N.Y. CHICAGO, /LL. 


WARRKENS 


IRAL ASPAALT S. 
NATUR REAceD ND 


OOFIN 


Apply it yourself. Makes a finished gravel roof, Comes read+ 
to lay in rolls of 108 square feet. Write tor sample, circular 
and prices. Warren Chemical and Mtg. Co, 

18 Battery Pl. New York 


WELI 


DRILLING 
Machines 


Over 70sizes and styles, for drilling either deep or 
shallow wellsin any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 


Operate them easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y. 


NEW YORK SCHOOL OF 
AUTOMOBILE ENGINEERS 


(INCORPORATED) 


146 West 56th Street, New York City 


A HIGH GRADE SCHOOL OF INSTRUCTION 
FOR CHAUFFEURS AND AUTOMOBILE OWNERS 


Dayand evening classes. Nowenrolling students 
Write, call or phone for particulars. Tel. Columbus 4314 


> THE HANNA MEG. CO. 


Engineering Instruments 


" 382 River Street, Troy, N. Y. 
Illustrated Catalogue on Application 


huh Ada Ad Adc a bik ada bah bs 


ITOH BOATS! £ 


If you want to know how to make an Ice 
Boat, buy SCIENTIFIC AMERICAN SUPPLE- 
MENT 1536. Complete working drawings 
snd a thorough description are published. 
Order from your newsdealer or from Munn 
& Co.. 361 Broadway, New York | 


WHVTHT YT VITET yy TNT WOVEN 


Gold saving apparatus, W. D. Baney...... 803,868 
Grain cleaner, A. Kammerloher ............ 803,905 
Grain drills, speed-changing mechanism for, 

5g ONSO. “e.eiarscescseiaveskeie ois Ba nie otc a wiatre ts 808,554 
Grain separator chaffer attachment, A. D. 

Dusenbery ........ Ei Sie wialeNel 6; dere '6.e, deers oars 803,5.9 
Gun sight, combination, Bassell & Blenkner. 803,97 
Gun sight, globe, Bassell_ & Blenkner...... 803,969 
Hammer, pneumatic, A. J. Patch..... - 803,621 
Harvester, pea and clover, J. Guelig 804,117 
Heat retainer and making the same, C. H. 

BOGCK ye eiciés eaieicieces aise deceased Obie ates as 804,090 
Heater, C. H. Boeck ............-..06 > 804,184 
Heating device, electric, G. E. Stevens 803,795 
Heel_ compressing machine, boot and shoe, 

Se Ve Collier oo... cece cece cece cece ents 803,744 
Hoisting apparatus, P. J. Fahey.... «+ 803,681 
Holding attachment, C. Benedict .. - 803,974 
Hook, A. Mills ...........e.eee eee -- 804,024 
Horse bonnet, C. S. Moore. + 803,616 
Horse releaser, A. Straka .. . 804,068 
Horseshoe, C. A. Campbell .. . 803,985 
Horseshoe, A. H. Squier .. - 804,063 
Humidifier, J. Hase ........ cc eee ee eee ee 804,120 
Hydrosulfite preparations, making, R. Muller 804,157 
Ice cream disher, Keiner & Williams........ 803,906 
Ice cutting machine, I. Boyd........... . 804,091 
Ice melting apparatus, H. C. Reichardt.... 804,042 
Incandescent mantle, A. I. Van Vriesland.. 803,798 
Insulated rail joint, R. W. Smith.......... 803,793 
Insulating material, W. L. R. Emmet...... 803,816 
Insulator, G. M. Bemis .............. ee eeee 803,973 
Insulator, electrical, G. W. Goodridge...... 804,115 
Ironing board, L. M. Darrow.............6. 803, 672 
Ironing board, H. Wright ................. 803,954 
Ironing the edges of collars and cuffs, ma- 

chine for, W. C. Cunningham.......... 804,102 

Jack and truck, combined, O. F. Landberg.. 804,015 
Jar cap, fruit, W. P. Coldren.............. 803,743 
Jar neck and closure, A. Smelker........... 803,932 
Journal, interchangeable, J. H. Ostrander.. 804,030 
Key guard, W. R. Breniman............... 804,093 
Key ring, A. H. Merrill............. eee eee 803,839 
Kiln. See Rotary kiln. 
Kitchen table, Blanc & Mitchell............ 804,089 
Kitchen, window, I. M. Thompson.. - 803,938 
Knife, BH. Blomseth .............06. - 803,978 
Knife switch, B. M. Graybill.. . 803,895 
Labeling machine, C. Otting .. . 804,168 
Ladder, step, Pfeifer & Steele. + 803,783 
Lamp, R. M. Dixon ........cccec cece eceees 803,884 
Lamp mantles, means of suspending incan- 

descent, C. M. Lungren ........ 803,913, 803,914 
Lamp shade holder, incandescent, J. H. Dale 803,883 
Lamps, bracket arm for incandescent elec- 

tric, H. L. Getz .....c cee ec cce ee ee eee 803,819 
Lamps, globe lift for wall, D. C. Kline..... 803,602 
Lard compounds, apparatus for bleaching, 

J. N. Humphreys ............... cee sees 804,129 
Last, darning, W. G. Flexon...... - 803,818 
Lathe steady rest, H. S. Johnson........... 804,131 
Lead by electrolysis, apparatus for refining, 

eG. Betts: s.cn% ieee ds cease fbb eb ees 803,544 
Lens clamping device, J. H. Starbuck...... 803,794 
Leveling instrument, E. M. Low....... -. 803,770 
Life preserver, W. H. Humphrey «.. 803,828 
Lifting jack, C. B. Roth......... .. 804,052 
Light box, ©. M. Olin........ .. 804,163 
Limb, artificial, H. J. Morris... -. 803,922 
Lime, hydrating, J. G. Jones... -- 803,904 
Linotype machine, J. R. Rogers... -. 803,928 
Linotype machine, P. T. Dodge....... ... 803,996 
Liquid discharging tank, T. L. Smith. -.. 803,772 
Loader, J. C. Mire .....ccccccceceeee «-. 804,026 
Lock, G. K. Glenn ............. . 804,113 
Locomotive boiler, S. A. Reeve............ 803,788 
Locomotive, compound, F. W. A. von Bor- 

TIES? che eiess a0: poole bree eed tess, aio iste haves yo": 803,981 
Logotype machine, J. R. Rogers... .804,049, 804,050 
Loom for weaving pile fabrics, A. Heald... 804,123 
Loom jacquard mechanism, H. Gerber...... 803,891 
Loom pattern chain mechanism, B. F. Me- 

GUIDESS® 5.65755 his bd eR S oon wie Re le eee 803,844 
Loom shuttle box motion, H. Bardsley...... 803,869 
Looms, filling exhaustion indicating mechan- 

ism for, Wood & Northrop.............. 803,654 
Lubricator, F. W. Leidecker .. . 803,609 
Lubricator, J. T. Pedersen 804,033 
Macadam and preparing same, tar, BE. P. 

HOO CY? © 5's seid oases 3.5.0 espe ce abies Sieve ve esas eles 803,902 
Mail bag catcher, P. S. Perry...... - 804,035 
Mail delivery apparatus, B. W. Harris..... 803,900 
Mail distributing apparatus, W. Barry.... 803,968 
Mail marking machine, J. B. Young........ 803,955 
Malting apparatus, J. F. Dornfeld........... 803,675 
Manure spreader, detachable, L. E. Francis. 804,003 
Marking or tracing device, P. F. Limacher. 803,757 
Massaging implement, A. U. Patchen....... 803,708 
Match making and boxing machine, G.°A. 

Barnes? | osc-30iadveie Walaa’ sierdia 6 treueiiae ¢ 0x0 See's 803,538 
Match splint cutting and sticking machine, 

W. EL Williams ........cccccececceves 803,649 
Matrix former, approximal, R. M. Chase.... 804,099 
Mattress, spring, F. J. Maier............... 804,020 
Measurements, instrument for making elec- 

trical, J. A. Pleming ................6. 804,190 
Measuring the length of electric waves, ap- 

paratus for, J. A. Fleming............. 804,189 
Mechanical movement, A. Dina ............ 803,565 
Metal and concrete construction, C. L. Ray- 

WOON | ooo Sei Sia Sea She Gr isin ate Oise, Cored caeete 803,852 
Meters, device for use in connection with 

velocity, E. S. Cole .........e.eeeeeee 803,880 
Milk cooler, P. LL. Stein........... 803,636 
Mixing machine, H. C. Chambers 803,555 
Mixing substances together in regular pro- 

portions, apparatus for, T. H. D. May. 804,022 
Mixing vessel, J. F. Lamb.............0.6. - 803,833 
Molding apparatus, W. P. Meeker. « 803,700 
! Mop head, E. O. Loeber............eeee8 «+ 803,769 
Mordanting with magnesium compounds, W. 

WEE Ms. cosiie oie: ele go ahcent gets Slaelat a erty ea eaten’ 803,647 
Motor operated switch, W. E. Laird. + 803,832 
Mower pitman, G. B. Hawkins...... - 804,121 
Music leaf turner, G. S. Budge.. - 803,548 
Music stand, A. Krauth ..............0 008 -- 803,831 
Musical instrument touch regulator, W. 

Rohlfing, Jr... cece eee e cere eee oene «+. 804.051 
Necktie holder, J. M. Gwin -- 803,896 
Oiler, W. L. Howland ............. «- 804,009 
Orchard heater, Brown & Bremiller. - 803,662 
Ore concentrator, J. J. Kennedy...... - 803,830 
Ore crushing machine, G. Johnston... - 803,903 
Ores, etc., treatment of iron, C. Ellis. - 803,886 
Ornament, R. Burger .........cceee ecco eee - 803,875 
Oxids of nitrogen, means for producing, 

Marquardt & Viertel ................. -« 804,021 
Pantaloons stretcher, S. F. Cary.. 803,808 
Paper clip, J. B. Hale............... « 803,585 
Paper feeding machine, B. Gustafson 803,582 
Paper holder, toilet, C. E. Pope........... - 803,624 
Paper perforator or punch, A. Tengwall.... 803,727 
Pattern forming machine, hollow, F. z 

Voelke: soo. Senisjeéeee et iets dee tase eee eee 803,799 
Pea hulling machine, W. C. Combest....... 803,809 
Pearls, etc., manufacture of artificial, P. E. 

Bi.) -Perdrizet:.-is.s:c.¢ s.s:ccbe: eds oeienes e054 0 eis 88 804,034 
Peat machine, T. H. Leavitt ..... -» 803,608 
Pen feed, fountain, W. A. Welty. -. 803,866 
Pen, fountain, BK. Reisert ......... -. 803,927 
Pen, ruling, H. Kern ............. -. 804,011 
Pencil sharpener, W. B. Hopkins. -. 803,762 
Petroleum burner, S. Carlson .......... .. 803,553 
Photographic plate or film, G. N. Pifer..... 804,039 
Photographic process and product, G. N. 

PIPER ode 15 0 eis eed ose hie Se his Lint os aie 804,038 
Piano action, O. Glatt ........e cece eee eee 808,752 
Pianos, manually or mechanically operated, 

J. Hattemer 2.2.0... cece cece eee eee eee 803,757 
Pianofortes, device for leveling the keys of, 

B. Werner 2.6... eee cere eee e eee eee 803,946 
Pick and ax, prospector’s, J. McMahon..... 803,620 
Pile fabric, E. Cattlow ..........-.ee0- - 803,990 
Piling, wood sheet, A. Lanquist............ 803,697 
Pipe connecting member, J. D. Tschopik... 803,940 
Pipe coupling, J. A. Grotewohl............. 803,687 
Pipe coupling, train, E. BE. Gold.. -. 804,005 
Pipe expander, S. HB. Allen........... «. 803,959 
Pipe joint, lead and iron, F. E. Baker. - 803,738 
Pipe wrench, J. H. Vinton...........--+-0% 803,942 
‘ Planing machine work guide, L. A. Winters 803,736 
Planter, H. D. Guffey ................0-2- 804,118 
Planter-and fertilizer dropper, potato, R. 

THOMPSON 2 oec.5.2 each sees Hee Sere el eieiciens 808,728 
Planter, corn, W. H. Sandifur. - 804,055 
Plow, shovel, R. L. Burnett... . « 803,549 
Poison distributer, P. Brandt ..... «» 803,661 
Polisher, collector, O. ZschocKelt -+++--e+.. 803,657 
Post. See Fence post. . 

Potato digger, J. B. Peters.......- weeceees 804,036 
Power driving mechanism, J. A, Charter 
Power mechanism, P. Adams .............6 

Power transmission apparatus, fluid pres- 

sure, J. W. Hall ............- See oisiafelé +» 803,584 


Lectodie 
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To whichever class of automobile enthusiast you belong—expert or novice—a ride in a 


Peerless bicc Motor Car 


Drive 


and an explanation of its wonderful working points is bound to open your eyes. 
An actual examination of the Peerless, and a@ comparison of it with all other 
cars will prove more decisively the many points of Peerless superiority than any number 
of long advertisements can do. 
Of course our catalogue describes these features, and we will be glad to send you a copy. 
We will send also, if you desire, a letter of introduction to our nearest agent, arranging for 


a demonstration. It is the Peerless’ past achievments and its present unmatched principles 
and workmanship that put it ahead of any other car built. 


THE PEERLESS MOTOR CAR CO., 38 Lisbon St., Cleveland, Ohio 


Member A. L, A. M. 


Just Published 


The Scientific 


American Boy 


By 
A. RUSSELL BOND 


320 Pages. 340 Illustrations, 
Price $2.00 Postpaid 


12mo. 


HIS is a story of outdoor boy life, suggesting 

a large number of diversions which, aside 
from affording entertainment, will stimulate 
in boys the creative spirit. In each instance 
complete practical instructions are given for 
building the various articles. 


q The needs of the boy camper are supplied by the direc~ 
tions for making tramping outfits, sleeping bags and tents ; 
also such other shelters as tree houses, straw huts, log cabins 
and caves. 


q The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedish contrivance called a “ rennwolf.” 


q Among the more instructive subjects covered are survey~ 
Ing, wig wagging, heliographing and bridge building, in which 
six different kinds of bridges, including a simple cantilever 


bridge, are described. 


@ In addition to these, the book contains a large number of 
miscellaneous devices, such as scows, canoes, land yachts, 
windmills, water wheels and the like. A complete table of 
contents sent on request. 


MUNN & COMPANY 


PUBLISHERS OF . 
361 Broadway «scmntific AMERICAN" New York City 
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Scientific American 


NovEMBER 18, 1905. 
- Power transmission device, G. A. Cutter.... 803,811 
) 4 Pressure gage, mercury, H. C. Ramsberger. 803,786 
Printed surfaces having relief appearance, 
producing, C. H. Mackenzie ........... 804,195 
4 . Printing plate holder, C. F. Rockstroh, re- 
ASSULC. ais casacch apes ss Scare ake oie se Siasn wvalinril ayeteete ete eset 12,404 
hb ‘ Printing press, E. H. Ahlander.. - 804,181 
: 7 : ane, Propeller, marine, C. G. Curtis............ 803,671 
ome — Propeller, reversing, E. B. & L. S. Cush- 
ee = MAN cesesessceecstcescnceccncsseeeeees 8 
: Pruning implement, G. B. Wright. I 
oe Pulley, L. S. Lachman ..........seesseseee Ff Why give a cheap ordinary Present, when, with 
ee : Pulp grinding machine, wood, B. Kihlgren. 804,012 ve or ten dollars for first payment you can give } 
e Pump and the like, rotary, F. Marburg, Jr. 803,772 a beautiful Diamond Ring or High Grade Watch! 
ms ‘ Pump, electric, J. C. Stokes........-.+eee- 803,936 tee mons. Loftis System Sue bles.y ou to do. 
; Pump for molten metal, H. C. Hansen.... 803,588 Cari Tite 20r Ce - Our Big \ 
4 ; . * “ atalogue is a veritable Gold Mine of beautiful ¥ 
Punching and shearing machine, C. A. Christmas Gift Suggestions, with its ald you can 
Bertsch ...+eseseeeeeee Speen ee eees ..- 803,660 select appropriate Presents for both young and 
Quicksilver trap, . Somerville . . 808,034 ot, 1000 handsome illustrations. Write today for 
Rail clamp, J. urray . ‘tacopy. Don't delay, write today. 
Rail joint, G. J. Walsh.. 804,074 
Rail joint chair, W. B. Dav > 803,813 Deena Gare 
| Rail or other joint, W. J. Huckabay...... 804,127 3 State St 
Railway and tramway carriages, etc., step Bikiaa ed aie wie ae 2 
of, J. G. Robinson ...........+--+- eee 5 on tate ‘e ff op Us De 
Railway couplings, manufacture of draw BROS &C ESTD 
heads for, W. L. Jacoby ....ececccecees £03,768 2 - REA 
Railway, pleasure, E. S. Ensign. i ——— = TEER 
RIFLES FOR ALL KINDS OF HUNTING. ff ESE ‘sisting Gita “cuit on 
: - ‘ ee electrical, A. H. Binyon .......-.se.se0 803,976 
Winchester Repeating Rifles shoot as accurately and work as surely in the Railway switch stand contact box, W. J. eee 
arctic and tropical regions as they do in the temperate zone. The severest Rais ee atebing’ ‘and ‘sigualiné: apparatus: 
climatic conditions do not impair their reliability. For this reason, well- _W. K. Howe ........0+ - & 4,126 
posted sportsmen, when leaving the beaten trails in search of rare Rava He. te Merony BU3,786 
game, always carry a Winchester in preference to any other rifle. Railway tie, J. R. McFall .. “) 803/923 
Winchester Rifles and Winchester Cartridges are made one for the other. Railway tle, J. Whitehead ++ 804,078 
Railway tie, R. M. Orr .............. -- 804,166 
FREE: Send name and address on a postal card for our large illustrated catalogue. Railway tie, composite, H. J. Fixmer. +» 803,751 
WINCHESTER REPEATING ARMS CO., - - - NEW HAVEN, CONN Tee He meio em Ee bie eS Sosa 
CES are = Railway tie, metallic, A. M. Baird 804,084 
Railway torpedo, C. E. Beckwith, reissue.. 12,396 
a = Railway vehicle brake apparatus, C. Luyers. 803,917 
Railways, system of automatic signaling for 
electric, F. Townsend .............0008 804,176 
Railways, tramways, etc., signaling on, J. 
| Brow Die ioa Fiver tatesia’s UN es aa 03.872 
_ ; Refuse burner, F. G. Wiselogel. , 9, 
STEADY LIGHT FROM AN ORDINARY ——_ | iister bell hethniem, 2°2F Wouiiia:: sogess | [7 Mow’s Your Razor? 
GAS OR GASOLINE ENGINE | Roll coupling box, Millhizer & McQuiston. .. 804,023 ithereeno Gxtuse foci With the Torrey 
Not a makeshift, but a specially designed machine with bearings amply Holling pails, bearing for the rolls of, J. 803,768 Book to tell you how and a Torrey Strop to 
heavy to support balance wheel without a third bearing. Writefor Bulletin 152 | poning sheet aud tin plate, apparatus for, P. ; do. ane work, youcan keep any razor in per 
| E. Donner, ° 
ROCHESTER ELECTRIC MOTOR CO. ted 808,567, 808,568, 808,678, 803,674, aes "T@ RREWY 
. Ws oofing package, . M. eynolds.......... 971 ‘ 
10-12 Frank St., ROCHESTER, N. Y Rotary engine, Jungersen & Fogh - 803,599 
Rotary engine, W. M. Hoffman ............ 803,693 STROP 
Rotary engine, G. A. Kelly - 804,134, 804,135 
Rotary engine, Ober & Dugar ............. 804,162 
*, *<STAN DARD’”’ Rotary kiln, W. R. Warren..... 804,076 Pere trap porte arn it 
} Tw o-S ee d A t ti C t B r ak e Hub Roundabout, H. S. Maxim .......... 804,147 your razor an edge that will cut a hairate 
p utomatic Coaster Roving “machine weed M. Campbell 803,666 touch. No other strop will sharpen a razor 
Makes wheeling a delight, eliminates the drudgery. Donot waste money Safe, H. G. Stockwell: 803,638 Bowell. tat f 
on experiments when you can buy a perfect attachment all in one hub. Safety hook, F. Sherkel, ns 804,175 1.50, $2.00 ana $2. ‘oo or 0c, 75¢, $1.00. 
Our little booklet tells all about it and is mailed free. Write to-day. Sash fastener, window, M. J. 803,742 Sent postpaid if your deal 
THE STANDARD COMPANY Torrington, Conn. | Sash weight, 'E. B. Smith...........: 803,633 Money refunded or h NeW StrGo Tene eupely. 
ee eee Es *| Sash weight, sectional, N. A. Petry 804,037 tory. DP it not satistac- 
Sausage stuffer, S. Resssler .......... 803,854 qorrey’s Oll Edge Dressing will keep any stro: 
a filin machine, C. E. Grover.. 804,192 ot Boos pliable. Price 1c at dealers or maile 
aw guide, B. F. Huffman................. . 4 celp' price, Catalogue containing valu- 
i Se handle; crosseiit, W. Kronenwetter.... eu ie) | able information free. 
aw, scroll, A. JoneS ....... cece eee eee ees 03. J. R. Torrey & Co., P. O. Box 84, Worcester, Mass. 
Sawing machine, band, Meyers & Frost..... 803,702 is 
Sawing machine, portable, G. F. Wallace... 804,073 
scales pitless wagon, DM Oreutt......... 804,168 -~——- ase = - = 
cale, weighing, D. M. Orcutt.............. x 7 ’ 
Sereen sizer and separator, submerged, J. : METAL POLISHES. —FORMULAS FUR 
Ma. Callow 3 soci) os0% owt duckeoesedea’ 803,550 | Putz Pomades, Pastes, Liquids, Powders and Soaps, for 
Sereen slide, extension, A. M. Mix 804.152 | Polishing metals, are contained in SCLENTIFIC AMERI- 
e an indine, W. Kaisling i , CAN SUPPLEMENT Nos, 1283, 1288 and 1289, 
Screw, electrical binding, W. Kaisling...... 804,133 | Brice 10 cents each from this office and all hewsdealers 
Sealing rings with wax, feed mechanism for 
machine for coating, G. D. C. Codding- 804,100 — 
TODDS 2s: ieetele fave crepe a bd Sie alatere:e7o ete layarepaeuelee, ee a 
Seat. See Car seat. 
Separator sieve, W. C. Black...........0% 803,977 " 
a nN a T e Nn Shade and curtain holder, J. 0. Kridelbaugh 803,765 Washburne’s Patent 
Shaft, obturator for flexible, A. E. Guy.... 803,755 ‘ ” PAPER 
Shaping machine, I. J. Shifley............66 803,859 6 0 
Sharpener, scissors, W. A. & J. Harvey.... 803,689 afs FASTENER 
's r. Shearing machine, plate, P. Evans.......... 804,109 “0.K.” Paper Fast ts th 
4to. llx 13% inches. Illuminated Cover and Shoestring fastener, G. ©. Adams........... 803,957 sn caer witch when attack 
" . : Shovel and: poker, combined, J. W. Max- a Mtn ys attached, yet fs de- 
275 Illustrations. 340 Pages. Price, $10.00 Wel. <2 neh vcs gs cteainndena ned renatusaee ean’ 804,148 edit Without Inluby to the 
Sign, G. J. Frey ...... cece cc cece cece eeeee 803,750 paper or the Fastener, and ts easy to ap- 
Signal controlling device, self-restoring, E. ply and remove. They are always ready for 
Vogel .eccccccccccccccccccses -. 804,180 A aod require no eel au Pasi Ras ae a 
i i aking t ie) . ey 
B B A R R F E R R E E Sink strainer, aiate ns 803,814 upin bras boxed of 100 Fastenerseach ten boxes toa 
y Slimes, etc., containing gold, silver, and PORE Lrice 20 conte o Peale ote 
y "3 ? > » Made in @ sizes. all sta 01 
5 S 2 other values, treating ore, L. J. Drabek 804,186 the Manuf: sti or express prepaid, 
Editor of American Homes and Gardens, Corresponding Member of the Slimes, treating anode, KE, F. Kern.. ». 803,601 Kumpie box, wanorted, 40c. Illustrated 
i i i i Smelting furnace, ore, R. Baggaley........ 803,737 Bookie free. 
American Institute of Architects and of the Royal Institute Snow plow, H. Grimes .......++s+s- 803,820, 803/821 JAS. V, WASHBURNE, Mfr, 
of British Architects Socket wrench, C. K. Hill .......eeeeeeeee 803,692 210 E, Genesee St, Syracuse, N.We _ aati 
Sofa and bed, combination, G. E. Holmes Son abe i GC 
(=) Hane: Hl Ha ee er far $ : 
Sere machine for cutting block, G. 203710 
OAD INDY 06 sone ce cbie alata ie erei'e te leverdh aieiscasae aad 3,71 oe 
Spade attachment, E. C. Jewett...... «- 804,130 e e 
Speed-changing device, 8S. C. Schauer. - 803,627 M d C t D hw h 
Speed-changing device, G. A. utters jeicee* 803,810 oun I IS as er 
peed mechanism, change, Baxter aley.. Ft : 
Speed mechanism, variable, BE. Hill........ 803,593 The Only Scientifically Constructed 
Speed mechanism, variable, D. E. Sweetser.. 803,937 Dishwasher on the Market 
4; ] Spindle tube, S. Sharp .......sseeeeeseeeee 803,929 
“si | Spinning machine, M. Campbell ....803,551, 803,664 , No More Drudgery 
Spinning or twisting machine, M. Campbell. 803,665 Dishwashing Made Easy 
Spring, I. P. D'Arcy .. 803,561 jWashes.all’ ids oF dishes, 
Spring clip, J. B. Hale 803,897 Tod Ou kaa all epod oe Goal 
: Spring cushion, W. R. : 803,933 stove. Family size will wash 20 
~ Square, carpenter’s and joiner’s folding, S to 30 assorted pieces at one time. 
. ECOL OTe eatareeels wrasse ess eels eens e868 803,725, There is more popular demand 
Stamp separator, C. J. Fancher......... +» 803,57 for a cheap, practical and dura- 
‘ Steam and water heater, C. F. Paul, Jr.... 804,03° Ble Uieh washer iean any. article 
Stean generator, C. Renard ........... -. 804,04. lad pisiet to ue. Agsats canted 
Steam, utilizing exhaust, L. P. Burrows.... 804,098 ur agents, both men and 
Es r : Steamboat, J. Lockwood .........cseeecees 803,76% women, are making Big Money. 
Steel and other metals, apparatus for mak- Secure the agency for this won- 
ing, EB. C. Wills ........... cece eee eee 804,08) cecal seller in your territory. 
i 9i, gents ited ‘orei 
ee rae ou heres =: Spee, sate Saad ne Es 
Stock-releasing device, s pee: Me $08,726 ead ores” aL) Particulars 
Stoker, mechanical, E. McConne e TT 
Stoker, mechanical, M. B. Brewste 808/805 Mound City "tehwacher Co.. 3685 Laclede Ave., St. Louis, Mo. 
Stove, Lindemann & Zweck , | oo -- - 
Stove and furnace, W. H. Burns. 804,097 
Stove attachment, Gooking, B. Eg ees 804,107 
Stove cut-off, gas, C. Bargamin...... oe 965 | 
Stove, gas, A. Verwey .....sceeecesereeeee 803,734 A Loose Leaf Book 
Stove, soft coal base during, E. J. Lahan.. 804,140 
Surgical ee for internal examination, Bhaiase PERFECTLY 
Switch, G. Bertold’...l....2 -. 803,542 A 
Syringe, C. J. Tagliabue ........-++-ee-+e- 803,640 Flat -Opening 
Table. See Billiard table. 
Table support, V. C. Luppert....... .. 803,916 AND 
Tambouring apparatus, A. L. Veluar - 804,072 S fl d 2 
Tapping attachment, G. H. Hollm 803,596 el n exing 
Target trap, J. P. Leggett....... 804,143 Moat ‘eich 
Telegraphic sounder, F. H. Miller......-..-. 803,704 Bet nc asttieaa ihrer ett 
Telegraphy receiving stations, _ induction Poeket ledgers, meter 
transformer for wireless, E. Ducretet.. 803,569 Books. engagement books 
Telephone exchange system, H. G. Webster. 804,077 and all forms of records which should be kept in convenient 
Telephone holder, C. H. Borden.....-...++- 803,980 accessible form. Better than any cardindex. These **Unimatic” 
; Telephone night-watch system, W. Geckler.. 803,890 pe ectly me ent Spee eaten, are 
SUMPTUOUS book dealing with some of the most stately houses ele p is Sw echboard apparatus, | T. V* go4.1oa || inserted or removed'from any part. 
i and charming gardens in America, The illustrations are in nearly Telephone system, W. A. Robinson. .. 803,856 |] The following sizes sent postpaid on receipt of price: 
all cases made from original photographs, and are beautifully printed melepony, Ws. We Dunbar i o's. sie 2 EO one ——— 
= 7 P pic case or box, C. W. Barnes...... . Tanta. Size | Capac. or Coven: 
on double coated paper. Attractively bound. This book will prove one Thermal protector, self-soldering, F. B. or Suuxr 
of the most interesting books of the season, and will fill the wants of he eo mctae atte ae Tate ee ea pRcHED 
those who desire to purchase a luxurious book on our American homes. Thread guide, X. Boaenrt ae * 803,982 | | Vest Pocket 


Tickets, etc., automatic delive 


An illustrated prospectus mailed free on request. 


for, N. Klein ...... - 804,013 
Tickler, J. B. Perrine ........ 803,709 
Time recorder, W. I. Follett.............. 803,888 
eM U N N ca C O M P A NY- Time recorder, watchman’s, J. Summers... 803,797 
Tire, armored, ©. W. Caterson ......... -. 803,989 
Tire, eycle, A. 8. Allen. ...0005« .. 803,658 
Publishers of 6 aire, pneumatic, - en Allen sa eas 803,659 
‘6 ir ‘ire, pneumatic, M. H. akeslee wis x 
@ “ Sctentific Amertcan’? 301 Broadway, New York Tire shrinker and jack, Horner & Buck.... 804,125 


Tire, vehicle, H. Lutz, reissue 
Tobacco, removing nicotin from 
made of, A. Falk 


12,402 
articles 
- 803,887 


RSS 


CoatPocket 
“ « 


« 


C0 99 29 G99 se 


RS 


19 other sizes carried in stock 


Stock ruling: Quadrille, Unruled, Dollars and Cents, Faint Lines, 
Double Entry Ledger and 4-Column Price-Book Ruling. 


Send for sample sheets and complete catalogue of las gest 
line of loose-leaf devices in the world. 


Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis 


IDEAL SIGHT] 
RESTORER | 


Is Your | 

, Sight Failing? 

( Allrefractive errors, 
muscular trouble & | 
chronic diseases off 
the Eye cured by 
scientific MASSAGE. 
Illustrated treatise with affidavit testimonials 

free. Address 

THE IDEAL COMPANY, 
239 Broadway, New York. 


Valuable Books 


JUST PUBLISHED 


Scientific American 
Reference Book 


12mo._ 516 Pages. Illustrated. 6 Colored 
lates rice $1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
nessman. It deals with mat- 
ters ot interest tc everybody. 
‘The book contains 50,000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Scientific American Refer- 
ence Book” has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter- 
ence--more useful than an en- 
cyclopedia, because you will 
find what you want inan in- 
{ stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishersof 
the SCIENTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information. 


Home Mechanics 
for Amateurs 


This book bas achieved an unparalleled success in one 
week, and a. Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
thesubject ever offered at 
such a low price. It tells 
how to make things the 
right way—the “ only ” wa; 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 

i hands. Send for a circular 

iving contents—the circu- 
ars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
ute gone, order to-day. 


370 Pages 326 Engravings Price $1.50 


TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE [1. HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 90) Ittustrations. Cloth Bound, Postpaid, 
$5.u0. Half Morocco, Postpaid, $7.00. 


EXPERIMENTAL SCLENCE is so well known to 
many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
deciced some months 
ago that it would ke 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie- 
grap by, for example, 

ave been made. It 
was necessary. there- 
fore, that a good deal of 
new matter should be 
added to the work in 
4 order to make it thor- 
oughly up-to-date, and 
with this objectin view 
m some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 


REVISED and ENLARGED EDITION 


The Scientific American 


a Of Receipts, 
Cyclopedia Neeeenae 
Queries. % 

15,000 Receipts. 734 Pages. 


Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Merecco. Post Free. 


'This work has been re- 
vised and enlarged, 


900 New Formulas, 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 

eneral reader It should 

ave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
- e Cyclopedia may obtain 

e 


1901 APPENDIX. 


Price, bound in cloth, $1.00 


post paid, es 


MUNN & CO., Publishers, 361 Broadway. NEW YORK 


Scientific American 


Tooth for bridgework, artificial, H. B. 


Gregory ......... o aijeiate 4:60 e's 00 8,066 000000; B04 116 
Toy swing, G. E. Mellen........ «-- 803,838 
Track sanding device, H. Stokes 803,935 
Traction wheel, M. Peterson ...... -« 803,782 
Train order indicator, H. C. Beck. « 804,087 
Trap, F. H. Schultz .........0... - 803,629 
Trimming, D. B. Coon . - 803,882 
Trolley wheel, E. Brossy - 803,806 
Trousers creaser, A. W. Pr 803,784 


Truck, E. FE. & B. R. Sherrill... 
Truck, molding machine, W. Si 
Tug hook, hame, S. Harrell........ 
Turbine, E. T. Pollard .... 
Turbine, W. L. R. Emmet. 


Turbine, elastic fluid, F. Windhausen ...... 
Turbines, means for reducing friction loss 
in, Herles & Novak .....c..ceseeeeeee 
Turbines, relief mechanism for elastic fluid, 
O. JUNYZrEN 2... cece ccc eccceccceccece 
Twine holder, M. Ricketts or 
Umbrella, A. Seligstein ............ aes 
Umbrella, Bamberber & Ingram .. “0% 


Underreamer, W. J. Travers 
Valve, W. P. Schott 
Valve actuator, automa 


van & Wood- 


804,060 
803,931 
804,119 
808,622 
803,678 
803,950 


803,759 
803,829 


- 804,044 


803,630 
803,739 
803,642 
804,056 


ASOD. 5 6cd io oA ood. o.4-6.0.8 tielels-sieke ieee oats 803,725 
Valve, automatic retaining, Short & Casey. 803,936 
Valve for flush tanks, water inlet, Morris 

& Rinaman ....... cece eee sec ence ccc eee 803,842 
Valve, locomotive blower, Brooke & Vaughan 803,871 
Valve, throttle, C. H. Pox ........... eee ee 803,889 
Vehicle antivibration device, J. M. M. Truf- 

Fault, TEISSUC. 86.6 cso ieee wediaeie'etdle Sed ig ee 12,399 
Vehicle body, S. R. Bailey ..- 803,801 
Vehicle brake, P. H. Fuller... ... 804,111 
Vehicle gear, F. E. Wilcox ............ . 803,949 
Vehicle wheel sand cap, W. E. Wright..... 803,867 
Vehicles, antivibration device for, E. V. 

FR Art Lor oie ince %s geareie coco oka beasts 10450 wa oe 803,589 
Ventilator. See Door ventilator. 

Veterinary forceps, S. Brower et al........ 804,094 
Vibratory impacts, implement for imp : 

« Champ caicveeviecssess . 803,877 
Vise, bench, W. & S. Vanmanen . 804,179 
Voting machine, A. A. Farwell..... - 804,187 
Wagon body supporting device, é 

DAW? 54a varaya revere a eae a ae Ne wermper chad eae a 804,059 
Wagon brake, C. M. Marcom. i ..- 803,773 
Wagon brake, J. L. Shaw.... .. 804,058 
Wagon, hose, B. B. Briggs.. ..+ 803,870 
Washing machine, J. J. Green... «-- 803,753 
Washing machine, J. P. Gordon............ 803,894 
Water elevating apparatus, G. W. Mac- 

KON ZIG, vac csp ered. oye iene: Sip Bass ade Pa"y Hye oe ov 804,196 
Water heating apparatus, P. A. Deasy, 

TPOLSSUC- is: sare See a2e tebe aes sele: 0/858 ee ea bias 8 os 12,397 
Water meter, C. F. Merrill ................ 803,919 
Water supplying device for poultry, F. Bade. 804,083 
Water to pressure receptacles, apparatus 

for introducing, S. A. Reeve . 803,712 
Web-feeding rolls, H. IF’. Bechman. . 803,972 
Weighing machine, automatic, G. z 

TIA GOs 5 eee sss whe eee cbt e ate oN Be seae So helke ee 803,912 
Welding clamping device, electric, F 

RietZel.- | sccsps esternsjele cjereis Osea oe: tat Stea Sie 804,045 
Well drilling tool coupling, E’. A. Davison... 804,185 
Window, J. H. Giesey, reissue............. 12,405 
Wire fabric making machine, G. A. Ray- 

TONG. 6 on) oid, Esty so BS Aaa ths Be sted nc lefaresere ater 803,711 
Wire netting machine, O. Turke -. 803,941 
Wire reel, C. W. Stark......... -. 804,064 
Wire stretcher, M. K. Lewis. -. 804,144 
Wire stretcher, W. T. Martin .-. 804,146 
Wire weaving machine, W. H. Mason...... 803,613 
Wire working machine, Nilson & Olson..... 804,029 
Womb supporter, Barchfeld & Hunt......... 804,086 


Wood, producing liquid tight joints 
pregnating, G. Kron .......... 
Wood, saturating, W. C. Jones et al. 
Wrench, W. J. Ryan ......... ce eee ee eee 
Wrench and spanner, combined, J. R. Hop- 
KING cesses secre et cc user concrenseeenees 


DESIGNS. 


Bed spring, D. I. Tompkins.....,..........- 
Bottle, C. Hitzl eat are 
Clock case, A. W. & G. B. Owen 
Clock case, W. i. Pardridge 
Hand bag, H. Grossman. 
Hat rack, B. Rosenberg 


Monument, E. M. Wolff .... : Sinan 


Range, cooking, A. F. Harter. 
Ruffling, C. Seidel .......... 
Seed case, R. R. Ricketts 
Spoon, W. C. Codman .... 
Stove, cooking, A. F. Harte 


Stove, heating, A. F. Harter................ é 


Stove, oil, C. V. Roberts............... eee 


TRADE MARKS. 


Baking powder, M. C. Young...... errr 
Baking powder, soda, and cream of tartar, 
As: Schilling COs. os sae oid Sv eve sls atin eiaierr a 
Belting, waterproof leather, Providence Belt- 
PMCS 5 eho Ue A arecelle lasts totatata aha wien sr pel's oT ays 
Bitters, Co. We Taube’: 2.55 2 o)s rej eeiece 
Blankets, American Multiple Fabric Co 
Books, Lothrop, Lee & Shepard Co... 47,426, 
Books, L. C. Page & Co........... eee eee 
Boots and shoes, leather, Marks, Rothenberg 
COs. ns ayers Socdinse Sale 8S ota, oo pas 0M 47,430 to 
-Norman Shoe 


bai's and sheathing of, Taunton-New Bed- 
ford: Copper Cod. pie ie esas, fsate ee s8e,0's, sabes 
Butter, Hazlewood Co. .............e eee eee 
Butter coloring preparation, Monroe Drug Co. 
Buttons and studs, Parks Bros. & Rogers... 
Candies, mixed, G. W. Chase & Son Mercan- 


AUG? COs a) 5 iio.a ig ca.cieai ye toe Were. Bre deat svarsteud ea 
Candy, Gibbs Preserving Company of Balti- 
MMOPC CIty Seen deci a teie te ocala ave eieied wa te see 
Canned vegetables, Portland Packing Co., 
47,493 to 
Canned vegetables and fruits, Portland Pack- 
TN? OS. seis crocs 5 aol ore she Sete. 4,5; nel oceioieve ites e-€ 
Canoes, J. H. Rushton ...... : 
Carbonating powder, Church & ‘ht Co 


Cards, playing, New York Consolidated Card 
Cc 


Chandeliers and brackets, McKenney & Water- 
Bary? :COe  s-scsaee eradh o.5 Ciecete eis ette tree ans ae 
Cigarettes, S. S. Pierce Co 
Cigars, S. S. Pierce Co... e 
Cigars, J. Weinreich .........cc. cesses eees 
Cigars, E. H. Gato Cigar Co., 
47,451 to 47,453, 
Cigars, Rodriguez & Teijeiro ........ 47,546, 
Coal and wood, preparation to increase 
efficiency of, Kalorin Fuel Co........... 
Collars and cuffs, Fiberloid Co.... 
Cordial, bitter, L. E. Jung..... 
Corsets, Abraham & Straus 


. 47,488 


» 47,437 


«. 47,549 
+ 47,438 


.. 47,504 
-» 47,486 
. 47,512 


+ 803,603 
- 804,132 


803,790 


804,008 
808,641 


47,511 
47,498 
47,436 
47,478 
47,427 
47,473 
47,433 
47,434 
47,439 
47,522 
47,472 
47,491 
47,519 
47,518 
47,496 
47,492 
47,448 


47,550 
47,477 


47,543 


47)442 


47,540 
47,547 


47,463 


Desks and_ typewriter i s 

Desk Co. ...... 47,425 
Driving bits, safety, W. Van Arsdale 47,440 
Dyestuff, Cassella Color Co........... 47,481 
Elastic webbing, Russell Manufacturing Co.. 47,465 
Emblems, society, Sinnock & Sherrill........ 47,548 
Felts and jacketings, Knox Woolen Co...... 47,487 
Flavoring extracts, Siegel, Cooper & Co..... 47,499 
Florida water, Lanman & Kemp............ 47,457 
Flour, wheat, Washburn-Crosby Co. ... 47,508 
Flour, wheat, C. E. Clauder ............... 47,516 
Flour, wheat, Pillsbury-Washburn Flour Mills 

Os: aye ae hea Snot are scecacwinre'e & Srece7e. 8 go olae oe searesid 47,530 
Food receptacles, Ware-Standard Manufac- 

EUTING. COL ss Sai 6 Sek dia wie eee aie eer eete ee 47,441 
Food, stock, National Food Co. « 47,552 
Gin, Baird-Daniels Co. ........ 47,513 
Hair dye, W. W. Scheffler ..............0+ 47,497 
Hooks and eyes, De Long Hook & Eye Co 47,537 
Hosiery, C. Chipman’s Sons . 47,515 
Ignition parts, Herz'& Co.. . 47,426 
Insulating preparation, liquid, Massa 
, Chemical Co. ....... 2. cc cece cee eee eee 47,413 
Knit cotton underwear, mercerized, 

Reis: (&: 005s teeevtne voc ow vata ad Se aeyek ed Bese o 47,532 
Lap coverings, W. B. Riley & Co........... 47,545 
Lard substitute, McCaw Manufacturing Co.. 47,524 
Locks, lock bolts, catches, and latches, Pat- 

terson, Gottfried & Hunter ............ 47,435 | 
Lye, P. C. Tomson & Co............46. «. 47,475 


Medicated oil for rheumatism, G. Ardito.... 


47,479 | 


NovEMBER 18, 1905. 


—— 


Lift yourself! Move! Go forward 
after opportunities! When wishing, wish 
for something worth while. Let the 
other fellow bemoan his fate and quarrel 
with the conditions, but as for you, forget 
the things that are behind and press to- 
ward the goal—the goal of self-mastery. 


A business transaction, and, par- 
ticularly, a sale, requires knowledge of 
yourself, confidence in yourself, the force 
of your personality—all of which will de- 
termine whether you secure a favorable 
interview, how long you will sustain 
attention, to what extent you will create 
interest and bring about desire with an 
accompanying resolution, insuring 
Success. 


The science of business, the science 
of labor and the science of life are all 
based uron organized laws, truths and 
principles which govern the development 
of the personality of the individual. The 


Raise Your Own Salary! 


Raise Your Own Income! 


Sheldon School is prepared to teach by a 
special correspondence Course any- 
one desiring to acquire wealth, riches 
and honor, together with the capacity to 
enjoy them. It has already taught many 
thousands of men of all ages and from all 
walks of life. They have increased their 
salaries and incomes. 


It is a simple and easy course of in- 
struction, requiring thorough, earnest 
and studious reading of the Lessons. 
If we really desire to improve, the best 
thing in the world is to find out wherein 
weare weak, in what we are lacking, what 
our mistakes are. The remedy is easy 
to find and readily applied when we have 
recognized that we really need to know 
more in order to be other than we are. 


It will cost you two cents to ask 
us for our literature, but this will be the 
only expense attached. It will be sent 
with pleasure on receipt of your request. 


The Sheldon School, (1655) The Republic, Chicago. 


PICK IT UP 


it lights automically ; set it down, the 
light vanishes ; for bright, steady light, 
tizhten set screw. Battery lasts 3 to 5 
months according to use, Absolutely 
unique and novel. A handsome and 
useful ornament for dining roem table, 
parlor or bedroom. A sensible Xmas 
present. 

$1.00 complete; by mail $1.25; re- 
newal battery mailed for 50 cents. 

64-page catalog. : 
ELECTRO IMPORTING CO 

32 Park Puace, New York 


The Dean Cleaner Pays for Itself 


A trial of the work of the Dean Boiler Tube 
Cleaner will convince the most skeptical that the 
cleaner will pay for itself in asurprisingly short time 
in thesaving of fuel. This trial will cost you nothing, 


as the Dean is sent without charge to any responsible 
concern for a free trial of its merits.. Send for bookiet, 
“Boiler Room Econcmy.” Yours for the asking. 


THE WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 


To securea prompt response to this announcem 


7 
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CASH for Your 
Real Estate or Business 


If you want to sell, 
Send description and price to 


FRANK P. CLEVELAND, Real Estate Expert 
1510 Adams Express Building, Chicago, Ill. 


ELECTRICAL APPARATUS REPRE- 


sented by Conventional Diagrams in Drawings.—Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor savii paper. 
Contained in SUPPLEMENT 1106. Price 10 cents. 
For sale by Munn & Co. and all rewsdealers. 


BURN AIR-IT’S CHEAP trike tri 


Consumes 895 Barrels of Air to1 gallon 
of Kerosene. Penny fuel, burns like gas, 
hottest fire, won’t explode, saves work and 
fuel bills. No coal, wood, dirt, ashes—no 
wick, no valves, easy operated, 
handsome, durable. Grand 
cooker, baker, quick work, 
cool kitchens. 18000 Harri- 
aon Wickless. Valveless Oil- 
Gas and Air Burners sold 1 
month. AGENTS WAN TED 
—#40 Weekly. GREATEST 
MONEY MAKER. Guaran- 
teed, all sizes, sent anywhere, Sup. Write, FREE 
Rroposition, 80 day trial offer. Address only mfers. 

orld Mfg. Co., 5909 World B’ld’g, Cincinnati, 0. 


Ss 


ent we have arranged to distribute free of charge 


250 beautiful bookcases to the first 250 of our readers who answer this advertisement and accept 


our proposition as explained below. 


The 


WITHIN REACH OF ALL 
AMERICANA needs no word of praise from us. 


Produced by America’s foremost scholars and experts, 


it stands as an achievement which has already met with 


Inform: 


the enthusiastic approval of the American people. 


Before ever a line was written for this great work 
the Ideal was set: A National Work Universal in Its 


ation - American in Its Production. 


The AMERICANA isdistinctly a national work. It is 
made by Americans, Every section of America has 
been called upon to contribute, and for the first time, 
ina work of universal information, North, South, East 
and West, Canada and South America have had full and 
true representation, 


The AMERICANA is new from cover to cover—new 


and beautiful type, new maps, new text illustrations, 
new color plates and best of all, new and original treat-= 


ment throug hout by the foremost 


AMERICAN SCHOLARS AND EXPERTS 


The AMERICANA has commanded the services of so 
many educators, scholarsand experts as to fully justify 
its title of the one 


G 


REAT NATIONAL REFERENCE 
LIBRARY 


_ ,No niere advertisement can convey an adequate 
idea of the vast interest and immense utility of 


the 


AMERICANA, or of its exceptional value and 


sumptuous appearance, We have therefore pre- 
pared for distribution among those interested, a 
handsome 120-page book containing specimen 
pages, maps, full-page plates, colored plates, portratts 
of celebrities, photographic plates showing the fastest 
train in the world, the lar gest steamship ever built in 
America, the famous Flat Iron Building, etc., etc. 
Send us your name and address and we will mail 


you 


this beautiful and expensive book FREE, 


SS SS 


To t 


OUR PROPOSITION 


he first 250 persons who answer this ad- 


vertisement and later order the set, we will present 


absolutely free enol the handsome book- 
cases shown in the illustration above. This 
bookcase will cost you nothing. We offer it 
asa premium for acceptance of our offer. It 
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out the coupon cut from this advertisement ~ 
and mail it to us to-day. Full particulars of 
our offer and our handsome 120-page book 


will be sent you at once, postpaid. 
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(Our New and Revised Catalogue of Practical and 
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(New and Up-to-Date); a Catalogue of Books on Metal- 


lurgy, Mining, Prospecting, Mineralagy, Geology, Assaying, 
the | 


Analysis, ete.; a Catalogue of Books on Steam_and 
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other Catalogues and Circulars, the whole covering ever’ 
branch of Scrence applied to the Arts, sent free and free o, 
poviase to any one in any part of the world who will fur- 
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ure to use Dennison’s Adhesives. The ‘* Pin Tube” 
makes this ditference—contents always air-tight, 
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the contents. No brush that gets hard—apply the 
material direct from the little hole in thetube—just 
enough—no waste--none spilled--a clean operation. 
Cf Dennison’s adhesivesare not for 
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“& Tube of Glue, Paste or Mucilage will 
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happiness” as have thousands of 
other enthusiastic skidors. Phy- 
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skeeing. The ideal winter pas- 
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‘““*TAJCO” skees made for 
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ooklet on_*TAJCO” skeeing 


end skees FREE. ; 827 to 389 SOMERSET 87. 
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EXPERIENCE 
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invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
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Patents taken through Munn & Co. receive 
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Scientific American, 
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exlation of any scientific journal. Terms, $3 a 
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MUNN & Co,3¢18roadway, New York 


Branch Office, 625 F St. Washington, D.C. 
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ogne, D. R. Bradley & Son 47,469, 47,514 
Pharmaceutical preparation, Lloyd Bros 
Pianos, Baldwin Co. 
Pills for catarrh, G. Ardito 
Preparations for the treatment of certain 

named diseases, S. H. Winstead Medi- 
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Printers’ quoins, Hempel & Dingens 
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Remedy for certain named diseases, Home 

Remedy and Supply Co. ..........e+.005 47,456 
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Rum, C. H. Graves & Son: 
Salve, F. W. S. Elstroth.............0..0008 47,454 
Salves for the treatment of the skin, G. C. 
WAIBON: ie acs 5 east oeece i Giced arn nena eissatne ayacad & 47,467 
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and nut tappers, Wiley & Russell Manu- 
facturing CO. ois sisi eae ewe laisse oe aaa. 

Seed, grass, grain, timothy, clover, hemp, 
canary, and rape, Albert Dickinson Co., 

47,414 to 47,417 


47,444 


Sheetings and drillings, cotton, McComb 
City Cotton Mills ...........c cee ee eee 47,489 
Shoe polishers and daubers, Whittemore 
Bros. Os eves ee es sweet ees ce se eeesee 510 


Shoes, leather and canvas, Lindner Shoe Co. 47,464 
Silverware, table, Towle Manufacturing Co.. 47,551 


Skin cleanser and healer, Columbia Shoe 
! Dressing Co. .........0.06 A . 47,450 
Soap, McCaw Manufacturing Co.... 47,525 
Soles or taps for shoes, leather, Daniel 

Ores COs ieee bos: 50S eie oda 0's el erase Sa eel dees 421 
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as E47) | Seen aR ee Pear eS 47,542 
Sugar, Postum Cereal Co. ............ee eens 47,531 
Suits, ready-made, Goldsmith Joseph Feiss 

Of RR ORE SRC Ree pag PM SNR wart ,538 
Syrup, vegetable, cane, and fruit, Chicago 

Concentrating Co. ...... ccc eee cece e eee 7,517 
Tapioca, W. S. McKinley .... «+ 47,527 
Tea, Milliken, Tomlinson Co 47,528 
Tobacco, chewing, Gilbert Sons & Co........ 47,423 


Monarch Tobacco Works.... 47,544 


Tobacco, plug, 
Ryan-Hampton Tobacco 


Tobacco, smoking. 


Cee erica en iaie/S lise Ys ose eroia\s a tar sratags 7,461 
Turpentine, spirits of, H. J. Hayne. 47,521 
Undershirts, drawers, and combinati 

Cooper Manufacturing Co. .............. 47,536 
Varnishes and stains, Copaline Manufactur- 

ANG COe i555 fae ies aie ia 6 o's ore Sioa 6 8'oe bo saeiee 3003 
Washing machines, E. H. Huenefeld........ 47,523 
Washing powder, McCaw Manufacturing Co. 47,526 
Watches, Elgin National Watch Co......... 47,470 
Watches and clocks, Robt. H. Ingersoll & 

DBY Oe: ues o0 evtiais oe dine Sb catela eae ues besa ase rela 47,471 
Watches, watchcases, and watch movements, 

- Howard Watch Co. ...... cece eee eee 47,483 
Whisky, C. H. Graves & Sons wee 47,484 
Whisky, 8. Hochstadter .... oe. 47,412 
Whisky, J. J. Douglas Co. .. we. 47,419 
Whisky, Wm. Bergenthal Co. .... «.. 47,466 
Whisky, E. Hising & Co........ wee 47,482 
Whisky, C. H. Graves & Sons. eee 47,484 
Whisky, Wm. Bergenthal Co. . ~ 47,507 
Whisky, Guet & Senac .... « 47,520 
Whisky, D. Sachs & Sons 47,533 
Whisky, Taylor & Williams . 47,535 
Wool, pulled, H. F. Norton Co.. 47,506 
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“A Yard of Candy,’’ for candy, J. G. 

Smithy cease selene: Seog 2 dedicate Ss, ddan, she Se Saree eae 12,462 
‘“‘Anti-Mole,’’ for a mole remover, Miller 

Manufacturing Co. ...... cece ce eee ween 12,453 
‘“‘Autoline,’’ for a liquid polish, G. H. Sharp. 12,461 
“Bateman’s Eczematine,’’ for 

Bateman Bros. 12,445 
*‘Beard’s Natural Fi 

Ax B@ards: 00 s5 sie ce Sess vee s . 12,446 
‘Ben Bey,’’ for cigars, Schmidt & Co... - 12,459 
‘‘Benold’s Health Bread,’’ for bread, F. . 

TRONON Gs eso sr5 eset alesse eng d Seecwig nate! of Deore ates 12,447 
“Bilisoly’s Headache Powéers,’’ for headache 

Powders, C. P. Bilisoly............e0.0- 12,449 
“Bill William,’’ for cigars, H. L. Bowers... 12,450 


“Chamo Brand Mocha and Java Coffee,’’ for 
canned coffee, United States Printing Co. 12,463 


“Chestnut Burr,’’ for cigars, Roby & Lynn.. 12,457 
“Chestnut Knockers,’’ for cigars, Roby 

Lynn .......... Sete iste sinieletha ee fae Sacer ete 12,458 
“Mo Hair,’’ for hair tonic, M. A. Phillips... 12,455 


‘“‘Newline,’’ for toilet paper, Scott Paper 
Oe oieieis 5 6 dee atcleteeainis o10 Saat awtld aie ere a 12,460 
“‘Ox-Cart,’’ for coffee, Edwin J. Gillies & Co. 12,452 
‘sPrimrose,’’ for offset traps, R. W. Reid... 12,456 
“Primrose Brand,’’ for butter, Broadwater 
County Creamery Co. ...... ec ecee eee ees 
“Pulmonol,’’ for a liquid 
diseases, A. V. Payne 


‘Royal Dutch Mustard,’’ for mustard, G. J. 


"WASDDUEN: 42.0 5.5, oie di'e0 seo iee 6 aie bteids, Oise aes 12,465 
“The Black Ball Cigar,’’ for cigars, Bethesda 

Chgar COs, iiss: dies dias sista ais nd Biesaveearbete 12,448 
“‘Walker’s Great Blood Mixture,’’ for a 

remedy for diseases of the blood, A. W. 

Walker ....cc.ceccceccccece ceccccvecces 12,464 

PRINTS. 

“A Borden. Baby,’’ for condensed milk, 

Julius Bien & Cow .... ce cece eww eee eee 1,473 
“Ploce Stane,’’ for floor stains, A. B. Fer- 

teh: &: CO. iss oie Se hail 6S Wleie eis Wgwias ys 1,472 
“Hasn’t Scratched Yet,’’ for a scouring soap, 

Bon Ami Co. ... eee e cece eee ee ee eeeeeee 1,474 
“Interlocking Elastic Tiling,’’ for floor and 

wall tiling, D. H. Watts, Jr............. 1,481 
*‘Pickles,’’ for pickles, W. N. Brewer....... 1,475 
*Sego Lily Underwear,’’ for underwear, Salt 

Lake Knitting Works ..............ee08 1,479 
“Standard Portable Shower,’’ for portable 

showers, Standard Sanitary Manufactur- 

ANE COs. aks he Seed be oa edie eRe wleiod, veale 1,480 
“Thayer’s Quinine Shampoo,’’ for hair in- 

vigorator, Federal Lithograph Co. ~. 1,477 
“The Peer,’’ for hot water heaters, e 


CALtMeF) — 2.556 sisce rs Sse dpareo/dea overs. BS seieng. 00S 8 1,478 
“Wright’s Saw Tips,’’ for saws, Charles E. 
Wright’ Cow. cc sdie bee c sic ceeacs as dieie elne acne ,476 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
eiven: Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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STAMPINGS, 
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months’ instruction. Pcsition guaranteed. OYNE 
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ODELS & EXPERIMENTAL WORK. 
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E. V. BAILLARD. 24 Frankfort Street. New York. 
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RU B B ER. Fine Jobbing Work 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


Brewers’ 


designed and built to order. 
1181 Monadnock B1., Chicago, 11. 


S.E. WORRELL 
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Special [achiner-. 
re M. MAYER, ME, 


DRYING MACHINES. 


Model Machinery and Experimental Work. 
W.H. CRAWFORD 194 Broadway, New York City. 
For. Mechanical 


DIAMOND TOOL Purposes. 


John Wen strom’s Sons Co., 356 41st St., Brooklyn, N. Y 


M 0D ELS les noveities,manufactured and solu. Print- 
ingonaluminum. U. 8. Novelty Co., Lily Dale, N. Y. 


EXPERIMENTAL WORK Scientifically 
and accurately executed. Modelsandsmall machinery 
perfected. STENDICKE & VOLKMER, 61 Fulton Street. 


elephone 5655 John. 
MODELS, AND EXPERIMENTAL WORK 


Inventions developed. 
Machine Works, ‘9 & 81 Washington St., Brooklyn, N. Y. 


dies, boxes, Metal stampings, patent artic- 


INVENTORS.—Our specialty is practically devel- 
oping inventions, Design and build special, plain and 
automatic machinery, presses, dies, models, patterns 
and jigs. Send for Booklet No. 6. 

A. NACKE & SON, 286-425. Sth St., Philadelphia, Pa 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
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NOTICE TO CONTRACTORS. 
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by the State Commission in Lunacy, at the Capitol, 
Albany, N, Y., when the bids will be opened and read 
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blank forms of proposal. obtained at the Hudson River 
State Hospital, Poughkeepsie, N. Y., or by application 
to G. L. Heins, State Architect, in the Capitol, at 
Albany, N. Y, 
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reject all bids is reserved. 

T. E. McGARR, Sec’y, . 
Dated Nov. 8, 1905. State Commission in Lunacy 
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AUTO STO 


ATTER! S 
RAGE BKINDS 


WILLARD STORAGE BATTERY CO. CLEVELAND.O 


MANUFACTURERS-I am now thoroughly equipped 
to represent Eastern manufacturers in the estern 
territory; correspondence solicited. EDWARD TIFFIN, 
303 Fullerton Building, St. Louis. 


Are you interested in Patents, Model or Experimental} 
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WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Ine, 
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Magical Apparatus. 
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25c. Parlor Tricks Catalogue, free. 

MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 
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Circular free, 
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aS 


412 


Scientific American 


NoveMBER 18, 1905. 


New York 
Belting & Packing Co, Ld. 


Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 
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special rubber goods of every description. 


Write for catalogue. 
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them for Comfort and 
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DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 


CHART 


Stationaries, Portables, Hoisters, Pump- 
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S State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
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Money. Lists Free. CHICAGO SCALE CO.. Chicago, Ii). 


Ail varietiesatiowest prices. Best Kallroad 
id AS Track and Wagon or Stock Scales made. 


Daws” Tip-Top? 
TO PROVE that Daus’ “Tip-Top” is 
the best and simplest device for making 
190 copies from pen-written and 50 
eopies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten 03 
days’ trial. 


Price &7.50 lesa $ 
— trade discount of Net 
i 2 prea s 881% per cent. or 


TheFelix A. B, DausDuplicator Co., Daus Bldg, 111 John 8t,, New York 


CRUDE ASBESTOS 


DIRECT FROM MINES 


PREPARED | RH. MARTIN, 


ASBESTOS FIBRE | oFFice, ST.PAUL BUILDING 
for Manufacturers use| 999 B’way, New York. 


SEE HOW EASY IT IS 


to clean your auto or carriage with the 
IDEAL CARRIAGE WASHER 
No Splashing. No Cold Hands. Saves 40 Per 
Cent. Water. Saves 60 Per Cent. Labor. Impossible 
to Scratch a Injure the Finest Finish. Ke+ps the 
Varnish Glossy and Bright. 

Price, delivered, is $8.00 each. 
send to day. You will need it to-morrow, 
IDEAL CARRIAGE WASHER C0. 
148 Lenox St., Rochester, N. Y. 
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¢ COMBINATION SCREW DRIVERS 


© Complete, with three screw driver tips and three brad awla, $1.50 © 
Send for particulars. Catalogue No. 17 B of Fine Tools free. 


© THE L. 8. STARRETT CO., Athol, Mass., U.S.A, 
9999999999999 999999999999 99 


UNIVERSITY 
SHOE {| 


Trade-Mark. ) 

Heaviest oily grain leather—tan col- 4 
ored. Watertight construction. Com- £ 
fortable and nearty indestructible. bey 
Send for pampblet. 

« P. TWADDELL, Q 
1210-1212 Market St., Philadelphia “= 


The Most Modern Marine Motor 


having the most Tapia speed and 


$9OOOS 


JQ weighing Jeast per h. p. and_pos- 


sessing the fewest parts isthe Van 
Auken Motor. No vibration, 
easy to operate, simple, reliable, 
clean, Great power. Perfectcon- 
trol. Alwaysready. Every stroke 
cleans the cylinder. 


VAN AUKEN-CLEVAUC CO. 
Yonkers, N. Y., U.S.A. 


BauschLomb 
Microscopes 


This isan invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leadin 
laboratories everywhere and by individua 
workers who know the best. 


Bausch & Lomb Optical Co. 
MANUFACTURERS 
ROCHESTER, N.Y. 

NEW VORK CHICAGO BOSTON 
SAN FRANCISCO FRANKFORT A-M GERMANY 


usT 


By 
C.H.BESEYV& CO.CHICAGO ILLUS a" 


15 to 21 South Clinton Street. 


Largest 
Series Turbine Pump 


in 


Capacity 10,000 gallons per minute. Total lift 550 feet used 
= for hydraulicing on one of the largest placer mines in the 


world. See 


Byron Jackson Machine Works, San Francisco, Cal., U. S. A. 


High Head 


the World 


Scientific American, August 19,1905. Catalog No.20. 


injuring in the slightest. 


20th CENTURY SOAP, 


oughly removes all stains, such as rust, grease and oil, either from the hands or clothing, without 
Also unsurpassed as a Drilling Soap. 
For cleaning floors and walls, especially hard wood, itis invaluable. 
Does not injure the polish, but adds to the lustre. 
and address and we will send you aSamplecan free. Specialattention given to Export orders. 


HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO 
Eastern Office, No. 1 Madison Square, NEW YORK. 


lf your dealer does not keep it, send us his name 


a purely vegeta ble oil soap, containing 
no lyc, but cleaning by the penetrating 
nature of its oils. Gond for engineers, 
electricians, chemists, etc, it  thor- 


Has no equal for automobiles. 
Has no equal for automobiles, 


Renshaw Bldg., PITTSBUKG, PA. 


perfect scores used 


to you that the Rambler is the car for you to buy. 

Surrey, Typ 
$1,200.00. Cape top $100.00 extra. 
different models from $650.00 to $8,000.00. 


BRANCHES; 
Boston, 145 Columbus Ave.; Chicago, 302-304 
Wabash Ave.; Philadelphia, 242 N. Broad St.; fe) 
Milwaukee, 457-459 Broadway; New York ; 
Agency, 134 W. 38th St. Agencies 
in other leading cities. 


timely subjects. Fine 
Entertainments. Men withsmall capital makemone; 
giving public exhibitions. Illustrated catalogue freé. 


MFG. OPTICIAN. 
Nassau St.. New York. Engine 


MCALLISTER, 49 
Cheap Power from Kerosene 


SAFE, SIMPLE, VALVELESS 


Universal Kerosene Engine. 


Automatic in operation, easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed atacost ] 
of lessthan one pint of kerosere oil 
per actual horse power hour. Praised 
wherever used. 
lowest cost. 
address 


UNIVERSAL KEROSENE ENGINE CO. 
6, 8 and 10 First St., New York City ' 


AGIC LANTERNS 


Stereopticonsand Moving PictureMachines 
—all sizes, all prices, Views illustrating 
thing for Church and Home 


AND RELIABLE 


ighest efficiency at 
For prices and terms 


THE Nulite {*2°s Lamps 
For Home, Store and Street 


We also manufacture Ta ble Lamps, 
Wall Lamps, Chandeliers, Stree 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 

_ Exclusive territory to good agents, (G@"Write for 
catalogue and prices, 


Chicago Solar Light Co. Dept a, Chicago 


= 


JUSTSEN 


and I will ship C. O. 
this fine Willard Steel Range 


the best range in the world, but 1 will furnish the evidence 
and leave the verdict to you. After you examine this range, 
if you are satisfied inevery way, pay Agent $14.00 and freight. 
and you become the possessor of the best range in the world 


forthe money. 
15-gallon reservoir; 
i iN vice 30x34 ins. 


testimonials. 


wM. 


No. 12 WILLARD RUILDING 
316-820 CHESTNUT STRELT 


requires 40 to 50% less gasoline than other cars 
110 miles, over three mountain grades, from Los Angeles to Santa Barbara, Cal., 
on 74 gallons of fasoline, is the Rambler Record. The three other cars with 
44, 1046 and 12 gallons respectively. 

A practical demonstration at any Rambler agency of Rambler ease of control, 
simplicity and reliability of mechanism, slight cost of fueland maintenance, will prove 


e One, illustrated below, complete with lamps, horn, tools, etc., 
Write for catalogue illustrating and describing six 


Thos. B. Jeffery @ Company, 


Main Office and Factory, Kenosha, Wisconsin, U. S. A. 


umes for our engines. 
others or the U. S. Government would not de- 
mand them. 


and are so simply and perfectly made that it re- 
quires no experience to run them, and 


New York Agents, R. H. Devo & Co., Binghamton, N. Y. 


Opaque Projector 


The range has six 8-inch Jids; 18-inch oven; 


Guaranteed to reach you in perfect order. 
E Shipping weight, 400]ps. Thousands in use and every one of 
AN them giving satisfaction. 


ENGINES 


Economical Power 


Insending out their lastspecifications for 
gasoline engines for West Point, the U.S. 
War Department required them _to be 


Olds Engines or equal.’”? This speaks vol- 
It means they excel al} 


They are the horizontal type, 2 to 100 H. P., 


Repairs Practically Cost Nothing. 


Send for acatalogue of our Wizard Engine, 2 
to8H. P. (sparkignition system,same as in 
the famous Oldsmobile)the most econom~ 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump;orour general cata- 
logue showing all sizes. 


Olds Gasoline Engine Works, 
Lansing, Mich. 


A Magie Lantern for showing Engrav- 
ings, Priuts, Cuts, Illustrations in Books, | 
Mo-lels and Specimens on the Screen withort 
previous preparation, brilliantly lighted and , 
in natural colors, Send for circular. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


DMEONEDOLLAR 


D. to any railroad station in the U. 8S. 
Anyone can say they have 


large warming cl‘ set; top cooking ser- 


Wr te for full description and 


G. WILLARD 
ST. LOUIS, MO 


OUTFIT 


$ 450. 


We have complete T T 
Qutisic-- LOUR OWN ELECTRIC LIGHTS 
Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material: practical. 

So simple no electrician required. Light All the Time, 

as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. 
Catalogue describing over 100 different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford. Conn. 


a)" Ts 
OF ACCIDENT 
caste, 


a 
OF ACCIDENT 
SEicast 


Everybody 
Needs an 
Accident 
Case 


Do you know bow to 
treat a cut or a bruise, 
or how to relieve a 
painful scald? Have 
you the appliances 
and remedies at hand? Are they pure and antiseptic? 


THE U. S. EMERGENCY CASB 


contains 18 articles, including bandages, dressings, oint- 
ments, plasters, absorbent cotton, scissors, First’ Aid 
Handbook, etc,, all in a compact metal case. and the 
price is ONE DOLLAR, express preraid. 

If after examination you are not entirely satisfied, 
we will cheerfully refund the money. 


Large Size, for Workshops, Offices, Mills, etc., $3.50 
U. Ss. EMERGENCY CASE CO. 

& Weaver Building, Utica, N. Y. 
HATCH & BRITTIN, Inc., General Sales Agents 
1101 Flatiron Building, New York 
REFERENCE: Utica Trust and Deposit Co., Utica, N. Y. 


Stel { 
PEAL TO YOUR SENSE AND 
si YOUR SENSES i 
Letters written upon the Smith Premier 
always present a sightly appearance, 
because of faultless alignment and 
clean type-impression—due to me- 
chanical accuracy. 
Tun SMITH PREMIER TYPEWRITER OO. 


Syracuse, N. Y. 
Branch Stores Everywhere 


SOMETHING NEW 

Just what you’ve been looking for 
A Only small combined alternating and direct 
Current generator manufactured. The most 
interesting and useful piece of electrical appa- 
ratus ever offered. Can also be operated effi- 
ciently as a motor. Wound for any voltage 
upto 10. Weight 44 Ibs. Send for descrip- 
tive circulars. Agents wanted. 

THE R. M. CORNWELL CO. 
406 8. Salina St., Syracuse, N. Y. 


tte WONDER ALTERNATOR 


“BEST LIGHT 


Spectaclesana 
Eveglasses 


are a superfluity where our lamps 
Bre used, 

Portable, 100-candle power and 
produces a safe, white, power- 
ful, steady light with 
No odor, dirt, grease or 

smoke. 
Every lamp warranted, Costs 2c {J 
per week. 
AGENTS WANTED 
EVERYWHERE, 


The BEST LIGHT CO. 
Owners of Original 
Patents. 
87E. 6th St.,Canton,O. 


For our new 56-page 


JESSOP Bor, 


W™ JESSOP & SONS 19, 9t JOHN. ST. 


INCREASE YOUR INCOME 


y Owning a Producing Pineapple 
Plantation in Porto Rico 
Our new illustrated book tells all about pineapples, 
4 their culture, their agricultural importance, their 
* value as a product, the cost of the 
J production. as compared with the 
average price, where they are 
‘rown to the best advantage, how 
ee ; ong it takes to grow and market 
a crop—and, most interesting of 
all, how Americans of modest 
Meuns ars, without interference 
with their present occupation or 
i business, engaging in the culture 
> of pineapples an Andinglt highly 
eee rofitable. We will send this 
DEE toany man or woman who 
takes a serious interest in agricul- 
ture along modern lines. 


LA FORTUNA FRUIT CO. 
Metropolitan Bldg.. New York 


